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MODEL 3410 
Only $140 




MODEL 4200 
Only $270 



J Triplett performance . . .a tough act to follow 
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GO DIGITAL 

WITH MORE FEATURES 

FOR THE SAME COST! 



When you're shopping for digitals, be 
check out these Triplett Digital Multimeters. 
They're loaded with extras that extend multimeter 
life and make your job a lot easier and safer. 

MODEL 3400 . . . Hand size, 3 1 /* digit with handy 
single range switch. Six functions with 24 ranges 
including Hi/Lo Power Ohms, auto-zero and auto- 
polarity. Overload protected to 600V on ail ranges. 
Battery life is 200 hours min. Low battery indica- 
tor with 50 hours to spare . Price is now only $ 1 2 5 . 

MODEL 3410 ... All the features of the Model 
3400 plus 1 000 Volt AC/DC range and overload 
protection up to 600V on current ranges and up 
to 1 000V on ohms or voltage ranges without fuse 
blow. Typical battery life of 500 hours. Price is 
only $140. 

MODEL 4000 . . . Bench type, overload protected 
with multiple fusing to 1 000V on all ranges, RF 
shielded, auto-zero and auto -polarity. Six func- 
tions with 32 ranges, Hi/Lo Power Ohms and 3% 
digit, .43" easy-read LED display. Single range 
selection and pushbutton function selector. Price 
is only $235. (Battery version Model 41 00) 

MODEL 4200 ... All the features of the Model 
4000 plus a true RMS converter that computes 
the root-mean -square level of a complex AC input 
signal and displays the digital equivalent. Price is 
only $270. (Battery version Model 4300) 

MODELS 4100 & 4300 {not shown) . . . Ni-Cad re- 
chargeable battery versions of Models 4000 & 
4200. Price of Model 41 00 is $290 . . . Model 
4300 is $325. 

Triplett's over 75 years experience is evident in 
the engineering firsts included in these digital test- 
ers. For a free, no-obligation demonstration, con- 
tact your Triplett Distributor, Mod-Center or Rep- 
resentative. Triplett Corporation, Bluffton, Ohio 
45817. 




TPIPLETT 



Telephone (41 9) 358-501 5 ■ TWX: 810-490-2400 
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Sabtronics. 

An entire range of low-cost, 

top-quality instruments. 




A. 2010A- $84.00*, B.2015A- $99.00*, C.8610A-$99.00*,D.5020A-$l 15.00' 
E. 8000B - $199.00**, F. 2035A - $79.00*, G. 2037A - $99.95* 



IN CANADA CONTACT: Kumar & Co., Ontario Canada 



Sabtronics revolutionized the 
market with the first low-cost, 
high-performance Digital 
Multimeter. Now we have an entire 
range of outstanding instruments in 
a reasonable range of prices. In fact, 
nobody can beat us in our 
price/performance ratio. And we 
can sell at a low price for some very 
good reasons. Our engineers design 
high performance products to be 
built at a low cost. And we refuse to 
stick on high mark ups. Plus we 
make sure your price stays low by 
selling directly to you. Because we 
sell so many instruments, we don't 
have to charge a high price. 
Naturally, we also offer all the 
helpful accessories you might want. 
And all our products are under 
warranty for good quality and high 
performance. In addition, you get 
from us the same quality aftersale 
service as any high priced 
instrument manufacturer. With 
Sabtronics instruments available, 
there's no need for you to spend a lot 
of money to do highly accurate 
testing and measuring. 

2010A 3Vi Digit LED DMM 
2015A 3V4 Digit LCD DMM 
8610A 600 MHz 8-Digit Frequency Counter 
8110A 100 MHz 8-Digit Frequency Counter 
5020A 0. 2 to 200 KHz Function Generator 
8000B 1 GHz 9-Digit Frequency Counter 
861 OB 600 MHz 9-Digit Frequency Counter 
2035A 3% Digit LCD Handheld DMM 
203 7 A 3 'A Digit LCD Handheld DMM 

'price in kit form. Also available factory assembled, 

tested, and calibrated. Call us for prices, 
"price fully assembled, tested, and calibrated. 

Call us for more information: 

(813) 623-2631 

Making Performance Affordable 
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INTERNATIONAL INC 



5709 N. 50th Street Tampa, FL 33610 



AN INCREDIBLE BREAKTHROUGH. 



Introducing the Bearcat 350, the first scanner 

that shows you broadcasting frequencies 

in plain and simple English. 
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The new Bearcat 350 easily 
qualifies as the most advanced 
scanner in the history of scanner 
radios. 

Besides being the most sophis- 
ticated Bearcat Scanning moni- 
tor, it is also the world's first 
alpha-numeric scanner. Simply 
put, for the first time you 
have the option of scan 
ning frequencies by 
numbers or names. 

Quantum leap. 

The Bearcat 350 will revol 
(ionize scanners just as plain 
English computers revolution- 
ized the computer industry a 
few years ago. All because of this 
simple fact: We Find it easier to 
deal with words than with num- 
bers. 

How it works. 

Programming the Bearcat 350 
fornumeric and alphabetic capa- 
bilities is deceptively uncompli- 
cated. First to program the 
frequencies numerically you stop 
the scanning action. 

Then you press the alpha-nu- 
meric key- Next you program in 
the frequency number in the 
usual manner. Touching the 
"enter" button locks the fre- 
quency in the Bearcat 350's 
memory bank. 

O 1931 Masco Corp ol Indiana 




To enter the same fre- 
quency source using words or 
abbreviations simply press the 
alpha-numeric key again. Your 
unit is ready to be programmed 
by frequency name. 

"Type" in the word or ab- 
breviation for the frequency 
source. Press the "enter" button 
again. Your Bearcat 350 is ready 
to receive frequencies by num- 



ber or name. It's as 
easy as that. 



More than words. 



Even without the alpha-nu- 
meric capabilities, the Bearcat 
350 would be an unbelievable 
advancement in no-crystal scan- 
ning. 

Its complex synthesized tech- 
nology gives it the capability of 



BEARCAT 




receiving every local public fre- 
quency automatically. You will 
be able to receive low, high, 
UHF, UHF-T public service 
bands, the 2- meter and 70 CM 
amateur (Ham) bands, plus the 

AM aircraft band. 

The Bearcat 350 scans 

up to 50 channels in five 

banks — 10 channels per 

bank. 

Impressive extras. 

It took Bearcat Scan- 
ners, the leader in scanner 
radios, to give you these 
impressive features in the 
Bearcat 350; patented selective 
scan delay, direct channel ac- 
cess, scan speed control, auto- 
matic squelch, patented track 
tuning circuitry and front 
mounted speaker. And look at 
these extras: two digital display 
panels, AC/DC operation, 
counter on each channel to de- 
termine which are most active, 
priority, and attractive die cast 
metal cabinet. See your Bearcat 
Scanner dealer today. Ask about 
the incredible Bearcat 350. Your 
perception of scanner radios will 
never be the same again. 

LZZZzy Eleclra Company 
Division of Masco Corp of Indiana 
300 East Counly Line Road 
Cumberland. Indiana 462^9 
Internalional Business Office 
Sulle 102. 18S8 Swift 
North Kansas City. Missouri 641 16 
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Electronics 

Electronics publishers since 1908 



THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 



MAY 1981 Vol. 52 No. 5 



SPECIAL FEATURES 



45 LEARNING ABOUT MICROPROCESSORS 

To learn how microprocessors work and how to program 
them, hands-on experience is the proven method. Single 
board assembly-language computers provide the means. 
Jorma Hyypla 

49 INSIDE RCA's VIDEODISC PLAYER 

Here's a look at how RCA's videodisc player works and how 
the signals are processed. Chester H. Lawrence. 



BUILD THIS 53 UNICORN-1 ROBOT— ADDING COMPUTER CONTROL 

A took at the hardware and programming requirements 
needed to add computer control. Chester H. Lawrence. 

59 LED VU METER FOR YOUR HI-FI 

Here's an all-electronic digital VU meter that you can add 
to your hi-fi system. Bradley Albing 

64 COMPUTER-TO-S ELECTRIC INTERFACE 

Part 2 - An inexpensive way to use an IBM Selectric typewriter 
as a hard copy printer for your computer. E. G. Brooner 






ON THE COVER 



To understand how computers 
and microprocessor-based 
equipment works, it is neces- 
sary to understand how micro- 
processors work and how 
they're programmed. This 
month, we evaluate several 
single-board computers and 
the supplied documentation to 
determine how effective each 
one is as a learning tool. The 
story starts on page 45. 



TECHNOLOGY 



4 LOOKING AHEAD 

Tomorrow's news today. David Lachenbrcich 

16 SATELLITE TV NEWS 

The latest happenings in an exciting new industry. 
Gary H. Arlen 

76 HOBBY CORNER 

Negative ion generators — what they're all about. 
Earl "Doc" Savage, K4SDS 

84 NEW IDEAS 

A prize-winning application from a reader. 



VIDEO 56 HOME VIDEO UPDATE 

A look at the video innovations from Japan, most of which 
will be available here soon, Leonard Feldman 

86 SERVICE CLINIC 

If all else fails, look for a leaky transistor. Jack Darr 

88 SERVICE QUESTIONS 

R-E's Service Editor solves technicians' problems 



RADIO 



67 PIRATE BROADCAST STATIONS 

They're unlicensed and illegal, but they can provide an 
interesting alternative to the standard broadcast fare. 
Robert B. Grove 



AUDIO 70 NEW DOLBY NOISE-REDUCTION SYSTEM 

Dolby's new system provides 20dB of noise reduction. Here's 
how it works. Leonard Feldman 

EQUIPMENT 32 Global Specialties 2001 Function Generator 

REPORTS 34 Sencore Model DVM-56 Mlcroranger DMM 

36 Alliance Model HD-73 Antenna Rotator 

42 Radio Shack Metal Detector 



DEPARTMENTS 



14 Advertising Sales Offices 

112 Advertising Index 

92 Computer Market Center 

14 Editorial 

113 Free Information Card 



22 Letters 

91 Market Center 

78 New Products 

83 Stereo Products 

6 What's News 




ADD AN LED DIGITAL VU meter to your hi-fi 
system for precise recording. Construction 
details start on page 59. 




SPEED VIEWING allows you to listen to the 
sound while the VCR Is scanning the tape. 
For mis and other video Innovations being 
introduced in Japan, turn to page 56. 
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CANON ENTERING 
VIDEO 



VCR-CAMERA 
COMBINATIONS 



CHEAP VCR's 



This leader in 35mm still photography will field its own line of video equipment and is expected 
to be just one of many film -photography companies to put its name on electronic photography 
gear for the consumer. Canon announced il would offer a portable videocassette recorder and a 
color video camera on the Japanese market this June. The camera will be a compact Canon-made 
unit using a Vi-inch pickup tube and 3:1 zoom lens. The VCR will be built for Canon by Funai 
Electric. At presstimc, it wasn't known whether the Canon name would appear on such equip- 
ment in the United States. Currently another name in photography — Technicolor — has exclu- 
sive rights to the Funai-built mini- VCR (which uses a tiny cassette of quarter- inch tape) in this 
country. 

Canon says its ultimate goal is a hand-held combination solid-state camera and mini- VCR, 
which seems to be the goal of just about every other manufacturer in the field of electronic 
photography. The third Japanese manufacturer to demonstrate the prototype of such a combina- 
tion is Matsushita, which showed a 4.6-pound unit using a cassette about the size of a standard 
audio cassette, capable of two hours of recording. Matsushita's Micro Video System (MVS) is 
not compatible with the two previous developmental entries — Sony's Video Movie and Hitachi's 
Mag Camera. 

In Japan, there were indications that serious talks looking toward all-in-one camera-recorder 
standardization were about to begin. They would include the three companies which have 
already demonstrated their proposed entries, along with other manufacturers interested in the 
field. That presumably would affect Fuji Photo Film, which says it is ready to mass-produce 
mini-cassettes for portable combinations. Fuji proposed a cassette similar in proportions to the 
audio cassette, and said it had developed two types of tape for il — metal "MV," capable of two 
hours' playing time, and evaporated -metal "VV," which could record and play up to four hours. 
Both tapes are believed to be 9-microns thick. Fuji said that although metal tape costs about 
three times as much as oxide tape manufactured for audio applications, the differential wouldn't 
be that great in video. 

Almost simultaneously with RCA's introduction of the under-5500 videodisc player, lower- 
priced VCR's have started to appear in force. Sanyo continues to have the cheapest unit — a 
singie-speed Beta which lists at S699 but often sells for $ 1 00 less. But now Panasonic, Quasar, 
Magnavox, and others in the VHS camp — including RCA — have introduced low-end "no-frills" 
recorders which are being sold at around $649 or less, although their list prices frequently are 
considerably higher. Sears, Ward, and J.C. Penney all have dropped catalog prices of VCR's (to 
$685, $790 and $688, respectively), and the same units are frequently advertised at considerably 
lower prices in sales catalogs and retail stores. Lower-priced VCR's probably are coming, and a 
stripped-down version at a suggested list of about $500 wouldn't be surprising before year's 
end. 
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Manufacturers of 87% of the color TV sets sold in the United States are now committed to the 
videodisc- player market, along with a few companies not currently in the color-TV business. 
Companies representing 59% of the color-TV market have embraced the RCA-developed CED 
system, 1 5% the JVC-Matsushita VHD system, 13.2% the Philips-MCA LV optical system, 
with 12.8% uncommitted or unknown. 

Here's the latest lineup of companies committed to videodisc players and the formats that they 
have chosen: CED — RCA, Zenith, Sears, Montgomery Ward, Sanyo, Hitachi, J.C. Penney, 
Sharp, Toshiba, and Radio Shack. VHD — GE, Quasar, Panasonic, JVC, and Sansui (the last is 
tentative and indicates it may switch to CED). LV — Magnavox, Sylvania, Philco, Gold Star, 
Advent, Pioneer, Fisher, and Samsung. 

Having filed with the FCC Tor consideration of standards for high-definition television, CBS is 
exploring all proposed systems in its search for "movie-quality" TV as a new deluxe service for 
broadcast stations, direct satellite-transmissions and cable TV. It demonstrated a 1, 125-line 
system developed by Japan's NHK to an SMPTE conference in San Francisco, and was planning 
demonstrations of other systems at presstime. The NHK system was shown using special 
Matsushita 32-inch picture tubes which had an 8:5 aspect ratio. The system required a 30-MHz 
bandwidth for a single channel. Another system, developed by CBS, uses computer techniques 
to conserve bandwidth. 



DAVID LACHENBRUCH 

CONTRIBUTING EDITOR 
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THE SUPER CASE 
70260 



The world famous Super 

5ase. Complete with 48 of the most popular 

and professional problem-solving tools. From 

screwdrivers and nutdr ivers to pliers, wrenches, 

crimping tools and more. A super variety and super value. All 

unconditionally warranted from Vaco, of course. The Super Case 

and all the other fine Vaco tools can be seen in our new 1981 

catalog. It's free, just write. Say you want to take a good took at VACO. 



Vaco Products Company, 1510 Skokie Blvd., 
NorthbrotM. IL 60062 U.S.A. 
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Negative-feedback inventor 
inducted into hall of Fame 

In 3 ceremony at Arlington, VA February 
18, retired Bell Labs engineer Harold S. 
Black was inducted into the National Inven- 
tors Hall of Fame in the U.S. Patent 
Office. 




HAROLD S. BLACK 

Though Black developed the idea of neg- 
ative feedback in 1927, it did not reach 
consumer-audio equipment until years lat- 
er. But it was used in long-distance tele- 
phone transmission as earfy as 1928- Sev- 
enty amplifiers using negative feedback 
were used for a field test of the system in 
1931. in Morristown, NJ. In 1936. Philadel- 
phia and New York were linked with a com- 
mercial long-distance system using nega- 
tive-feedback amplifiers. 

Besides its standard audio use, negative 
feedback is now applied in medical tech- 
nology, computers, chemical control sys- 
tems, spacecraft-guidance systems, and 
numerous other fields. "I have seen hun- 
dreds of thousands of uses," Black said 
recently. 

Dr. Black hoids 1 1 fellowships and 19 
memberships in professional societies. He 
has received 62 U.S. patents and 271 for- 
eign ones, and has written 42 technical 
papers. His awards include the John Potts 
Memorial Award of the Audio Engineering 
Society. 

Radio service dealers 
to convene in Florida 

The National Electronics Convention and 
Trade Show is being held in Tarpon 
Springs, FL (near Tampa/St. Petersburg) 
August third to sixth, 1981. The convention 
is co-sponsored by the National Electronic 
Service Dealers Association (NESDA), the 
International Society of Certified Electron- 



ics Technicians (ISCET) and the Florida 
Electronic Service Association (FESA). 

Early registration will be profitable to the 
delegates. Registrations prior to April 30 
will cost $90 per person, plus $80 for each 
additional family member. Between April 
30 and June 30, the rate is $100 per person 
and $80 for each additional family member. 
After June 30, rates are $110 for one and 
$90 for additional family members. Per- 
sons 16 years old and under may attend 
the convention for $50 each. 

For the registration fee the convention- 
goer may participate in a technical school, 
the "Magic of Electronics" trade show, the 
instructors' conference, a seminar on cable 
television, and golf and tennis tourna- 
ments, along with meals and cocktail par- 
ties. There will also be time for sight-seeing 
around the noted local attractions, such as 
Busch Gardens and Disney World. 

For those who wish to attend only the 
Monday and Tuesday instructors' schools, 
there is a special rate of $50. Fee for the 
management school is $20 for one, $30 for 
two from the same company, and $50 for 
each non-member. 

The theme of the convention is "The 
Magic of Electronics." This year a seminar 
on cable television will also be featured. 

For additional information and conven- 
tion registration please write to NESDA, 
2708 West Berry, Ft. Worth, Texas 76109. 

Can the consumer bring back 
quality production in USA? 

The American consumer, by exercising 
vigorously his right to complain about poor 
quality, can bring about an improvement in 
product quality, Dr. Norihiko Nakayama, 
president of Fujitsu America, told a semi- 
nar of management executives in New York 
recently. 

"In my opinion," Dr. Nakayama declared. 
"Americans should refuse to settle for infe- 
rior goods." If a toot breaks, he said, take it 
back to the store. If the store won't give 
satisfaction, go to the manufacturer. And 
there are other avenues for protest. A 
groundswell of protest would cause man- 
agement to take the steps necessary to 
heighten quality. 

Those statements were made during a 
seminar: "Using Japanese Quality Control 
and Productivity Techniques in U.S. Indus- 
try," sponsored by the American Manage- 
ment Association and the Technology 
Transfer Institute. 

Dr. Nakayama hinted that the Japanese 
consumers' attitude may be an important 
reason for the quality which is one of the 
factors in the success of Japanese imports. 
In his home country, customer complaints 
are taken seriously, he says: "To the 
Japanese, keeping the customer is impor- 
tant, and so Is the company's reputation." 



Radar helps steel industry 




NEW IMPROVED RCA RADAR helps steel tech- 
nicians control the loading of materials into 
blast furnaces. The newer furnaces have rotat- 
ing tops that make it possible to control the 
distribution of the iron ore, coke, and limestone 
used in making steel. That new scanning radar 
not only measures the height of the load accu- 
rately, but also gives information on its profile, 
thus detecting unevenness in the loading. 

Henry C. Johnson of RCA Labs is shown 
adjusting the new radar, which is an improve- 
ment on an older one that gave height, but not 
profile, information. The coiled coaxial cable 
above his head is a delay line designed to act as 
a calibration unit in improving the accuracy of 
the system. 

Random House to distribute 
classroom computer items 

The Radio Shack division of Tandy Corp 
has named Random House an authorized 
distributor for Radio Shack TRS-80 com- 
puter products for classroom use. Random 
House is a large publisher of classroom 
materials for schools. 

The agreement is called by Charles A 
Phillips of Radio Shack. ". . . an important 
step in Radio Shack's strategy to better 
addre'ss the growing market for microcom- 
puters and instructional software in the 
schools." 

Besides offering Radio Shack's comput- 
er products through its educational sales 
force, Random House is undertaking an 
extensive development effort to produce 
software for teaching and administrative 
applications in schools. 

The Radio Shack/Random House ar- 
rangement is not exclusive, Mr. Phillips 
said; at least one other agreement with an 
educational publisher is being negotiated. 
continued on page 1 2 



Facts from Fluke on low-cost DMM's 

For a measurement like this, 
every millivolt matters. 



In digital multimeters, accuracy 
and resolution go hand in hand. After 
all, an extra millivolt of resolution 
means nothing unless you can trust its 
accuracy. For critical measurements 
like checking avionics, calibrating 
medical systems, or simply verifying 
the performance of your circuit, it 
takes a precision DMM to fill the bill. 

The new 4^-digit Fluke 8050A 
delivers 0.03% basic dc accuracy and 
0.006% of full scale resolution. Measure 
ac and dc voltages with 10 fiV of 
sensitivity. Or resolve 10 nA of current 
and 10 milliohms of resistance. All 
guaranteed for one full year. 

That's the kind of perform 
ance you demand in a 



bench/portable DMM. And it's from 
Fluke, the leader in DMM's with a 
thirty year reputation for reliable, high- 
quality precision instrumentation. 
Of course, there's more to the 
8050A story. With our hybrid True 
RMS converter you get honest, 
accurate ac answers to 50 kHz without 
missing any significant distortion 
components. A dB function features 16 
selectable reference impedances. And 
the relative mode lets you make offset 
measurements in all instrument 
functions. 



You'll also find all the other 
dependable Fluke features on the new 
8050 A. Conductance for those high 
resistance and leakage measurements 
to 100,000 Megohms. Extensive 
overload protection and safety 
features. A full line of accessories. And 
a low price of only $369 U.S. 

For all the facts on the new 8050 A's 
accuracy and reliability, call toll free 
800-426-0361; use the coupon below; or 
contact your Fluke stocking distributor, 
sales office or representative. 
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The future belongs to the creative electronics technician. 

NEW FROM NRI. 
DESIGN TECHNO 
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Be prepared to grow 

with the world's biggest 

growth industry. Enroll 

now in this exciting 

career program from 

the leader in 
electronics training. 
There are a lot of good jobs oat 
there in electronics. But the best jobs go to 
the people who can think and work crea- 
tively. Those who can conceive and design 
circuits and equipment . . . those who can 
initiate ideas and carry them through 
. . . those who can turn theoretical concepts 
into reality. These are the people com- 
manding up to Sl8,000 as starting 
salaries, earning $30,000 or more with 
experience and ability And NRI can help 
you join their company. 

The First Complete 
Program of Its Kind 

Now, for the first time in the history 
of home study NRI offers you a new and 
exciting course in Electronic Design 
Technology. A course that starts with the 
fundamentals and builds from there to 
prepare you for an electronic career where 
the growth is. You're trained for exciting 
jobs in the creation of communications 
equipment, computers, consumer prod- 
ucts, anything that needs electronic 
circuits. 

Only NRI gives you such complete 
and concentrated training in the design of 
electronic circuits. And you learn at home 
in your spare time, without quitting your 
job or wasting time, travel, and gas going 
to night school. You learn with NRI- 
developed training methods that combine 
knowledge with practical experience. 




NRI Circuit Designer 

Gives Hands-On 

Experience 

You learn by doing. No ivory-tower, 
strictly theoretical course here. You actu- 
ally design and build modem electronic 
circuits, run tests, and verify specs. You 
learn how various systems interact, design 
your own circuits to perform specific tasks, 
learn to look for better ways and new ideas 

The NRI Circuit Designer is a totally 
unique instrument with full breadboard- 
ing capability, built-in multiple power 
supplies and a multi-function signal 
generator for circuit testing. Fast, simple 
connections let you build up prototype 



Large, 3 l h Digit 
LCD Display 

Single 
Rotary Switch 




2000-Hour 
Battery Operation 



6 Function' 

26 Ranges 



la-Circuit 
Diode/Transist I 
Test I 
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Switches 
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Solder I ess 
Breadboard 
Connector 



circuits, immediately check them out for 
function or faults. It handles both linear 
and digital integrated circuits as well as 
discrete components such as transistors 
and diodes. Six practical lab units carry 
you through both the theoretical and 
practical world of electronic circuit 
design. 

Professional 
Working Instruments 

Your course also includes the choice 
of the professionals... the 6-function, 26- 
range Beckman digital multimeter for 
fast, accurate voltage, current, and resis- 
tance measurements. It features accurate 
LCD readout and full portability: You also 
get the famous Texas Instruments TI-30 
scientific calculator to speed and simplify 
circuit analysis and design. It's a true 



engineering instru- 
ment that includes 
trigonometric func- 
tions as well as square 
root, logarithms, and 
memory. Together with 
your Circuit Designer, 
they work to give 
you a sound basis 
of practical 
experience. 

NRI Fast- Trig and Log 
Track Fin^'ons 

Training 

Although the NRI 
Electronic Design Technology 
program carries you through 
advanced electronics, the 
unique NRI lesson concept 
simplifies and speeds learning. 
Especially written for individual instruc- 
tion, each lesson covers its subject fully 
and thoroughly. But extraneous material 
is eliminated, language is clear and to the 
point, organization is logical and effective. 
You'll start with subjects like Fun- 
damentals of Electronic Circuits, progress 
rapidly through Circuit Theory to Solid- 
State Electronics and on to Digital Elec- 
tronics, Computers, and Microprocessors. 
Hand in hand with your theory will be 
practical Design Lab experiments, circuit 
demonstrations, and test/measurement 
piwedures that make it all come to life. 

No Experience Necessary 

You need absolutely no electronic 
experience to be successful with tliis mod- 
ern course. If you're a high school 
graduate with some algebra, you should 
handle it without any trouble. We even 
include, at no extra charge, the NRI Math 
Refresher Module, designed to help you 



brush up on your math and teach you any 
new concepts you may need from basic 
algebra through phasors and circuit 
analysis. 

Free Catalog, 

No Salesman Will Call 

There's so much to tell you about 



8-Digit LED 



Battery 

or AC 




7M )>**> 

and more 



Memory 
Registers 



this exciting new course for the electronic 
80s, we can't do it all here. Send the 
postage-paid card for our free, 100-page 
catalog with all the facts about this and 
other NRI electronics courses. We'll rush it 
right to you without obligation. Look it 
over and discover for yourself why only 
NRI can prepare you so well for your 
future. If card has been removed, please 
write to us. 



NRI SCHOOLS 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave. 
Washington, D.C. 20016 
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We'll train you for the good jobs. 
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continued from page 6 



Standard & Poor's software 
for Radio Shack TRS-80 

Standard & Poor's, the firm of financial 
experts best known as publisher of The 
Wall Street Journal, has prepared a com- 
plete stock analysis and portfolio-manage- 
ment package for microcomputer enthusi- 
asts who are also investors. 

Available for use on the Radio Shack 
TRS-80 microcomputer. Standard & Poor's 
STOCKPAK provides for evaluating and 
managing a stock portfolio of up to 100 
securities, with as many as 30 transactions 
on each issue. It also makes it possible to 
analyze 900 New York, American ex- 
change, and over-the-counter common 
stocks, and generate reports to guide 
investment decisions. 

The STOCKPAK system is designed for 
use with Radio Shack's Model /or Model III 
TRS-8032K business-computer systems. It 
includes four program diskettes and a 
comprehensive user's manual. 

The first program diskette is the Portfo- 
lio-Management System, which provides 
for the maintenance and control of a port- 
folio, or a simulation capability for any 
group of securities to be evaluated. 

A second diskette contains the Screen 
and Select System, with which the user can 
apply a variety of investment criteria to the 
900-stock data base, identifying securities 
to meet such requirements as price/earn- 
ings ratios of less than 10, selling below a 
given price, and more. Stocks selected and 



criteria statements can be stored for in- 
stant recall. 

Diskette three is a Report Writer System 
which creates reports of stocks meeting 
user-selected criteria, along with additional 
information from the data base. 

The fourth diskette is a Demo Data Base 
which contains the 900 common stock data 
base of the most widely traded stocks and 
includes 30 financial items on each of the 
companies. 

The STOCKPAK system for the TRS-80 
is available from Radio Shack stores and 
other outlets for $49.95. A monthly updat- 
ing of the data base is available from Stan- 
dard & Poor's, if desired, at an annual sub- 
scription fee of $200. 



Computer voice processing 
to make big jump in '80's 

Talking to your computer instead of typ- 
ing instructions on a terminal, and listening 
to it instead of reading a printout, will 
become fairly common in industrial opera- 
tions and financial transactions during the 
first half of the 1980's, During the second 
half, voice processing will come to the fore- 
front in office systems and consumer prod- 
ucts. So says an Internationa! Business 
Research Report, issued by Frost & Sulli- 
van Inc. of New York City and London. 

Using voice as computer input is not only 
more appealing because of its "natural- 




STANDARD & POOR'S STOCKPAK system used with a Radio Shack TRS-80 microcomputer. 



ness," but saves time by freeing hands and 
eyes. At present, there are several prob- 
lems: Vocabulary of most systems is lim- 
ited—generally they are scheduled to re- 
spond to discrete commands, not continu- 
ous speech. The vast majority of present 
systems respond to only one operator, 
whose speech they have been trained to 
understand. Independent systems, which 
recognize the voices of different operators, 
are rare. (F&S believes that a sufficiently 
low-cost, large-vocabulary system that can 
accept continuous speech will be available 
within the next few years.) 

Voice response— the other half of voice 
processing— is a technique that converts 
computer-generated digital data into hu- 
man or synthetic speech, depending on 
whether the vocabulary has been tape- 
recorded or electronically synthesized. It 
has already been used to a limited extent, 
as in a Simpson-Sears experiment with 
linkage of telephone customer orders to a 
computer, military testing of voice-re- 
sponse equipment for instructing flight 
crews, and a General Motors assembly-line 
installation. Within a year, Texas Instru- 
ments plans to introduce a speech synthe- 
sizer with a 2, 000- word vocabulary, says 
Frost & Sullivan, 

Foundation gives $500,000 
for computer education 

The Foundation for Computer Education, 
based in Cupertino. CA. has just made its 
fourth set of awards, amounting to 
$150,000, to 26 educational systems. That 
brings the value of grants given to educa- 
tional institutions and individuals to 
$500,000 since October 1979. 

These grants of computer equipment are 
given for projects intended to improve edu- 
cation through the use of small, low-cost 
computers. The projects range from basic 
word-attack skills for kindergarten through 
third grade, to genetics and molecular biol- 
ogy at the university level. 

Some 87 projects have been approved 
and have received awards of computer 
equipment. The 87 recipients are eligible 
for a grand prize — to be given to the insti- 
tution or individual demonstrating the out- 
standing example of a program leading to 
improved education with small computers. 

The non-profit organization was char- 
tered as the Apple Education Foundation in 
1979, and was joined since by Bell & Howell 
as a major supporter, and assisted by a 
number of computer or computer-related 
firms that donated equipment or services. 
The systems awarded include Apple II per- 
sonal computers, Apple being still the prin- 
cipal sponsor of the foundation. 

The systems given the educational 
groups range in value from something over 
$2,000 to about $7,000, the bulk of them 
between $4,000 and $6,000. R-E 
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Now, a mini-scope with the features 
most wanted by field engineers! 



B&K-PRECISION' S new Model 
1420 is a good example of what can 
materialize when a company listens well. 
This new 15MHz dual-trace mini-scope 
was designed by B&K-PRECISION 
engineers from a clean sheet of paper 
to respond to the special needs of field 
engineers ... a mini-scope with 
lab-scope features. 

So small in size (4,5"x8.5"xl2"), 
the 1420 easily fits into a standard 
attache case with plenty of additional 
storage room for a DMM, tools and ac- 
cessories. For use in any environment, 
the 1420 can be powered from an AC 
line, 10 to 16VDC or an optional internal 
battery pack. Unlike some competitive 
mini-scopes, adding a battery pack will 
not add to the size of the slim 1420. 

The rugged 1420 features dual-trace 
operation and an honest 15MHz re- 
sponse. In addition, its smooth roll-off 
provides useful response to 20MHz. 



An efficient rectangular CRT displays 
waveforms with high brightness for 
good readability under all field service 
conditions. 

Too many field-service mini-scopes 
sacrifice features and performance for 
compact size, handicapping the field 
engineer. The new generation 1420 has 
overcome these problems. In spite of its 
small size, the 1420 has eighteen sweep 




ranges that span from 1 /xS/div. to 0.5S/ 
div. in a 1-2-5 sequence; variable be- 
tween ranges. Sweep magnification is 
X10, extending the maximum sweep 
rate to lOOnS/div. For use with computer 
terminals or video circuits, a video sync 
separator is built in. For added ease of 
use, automatic selection of chop and 
alternate sweep modes is provided, as 
is front-panel X-Y operation. 

The new 1420 mini-scope comes 
complete with two 10:l/probes and is 
available now from your local B&K- 
PREC1SION distributor. Available 
options include carrying case and 
probe pouch. 

To receive a Tree 16-page color 
brochure describing the 1420 and 
the complete B&K-PRECISION 
oscilloscope line, call toil-free, 

(800)621-4627 

(312)889-9087 in Illinois. 



ff?1B!W 



DYNASCAN 

CORPORATION 



6460 W. Cortland Street • Chicago, IL 60635 • 312/889-9087 

International Sales, 6460 W. Cortland Street. Chicago. IL 60635- Canadian Sales. Atlas Electronics, Ontario 
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The State Of The Art 
Moves Ahead 

The electronics industry never stands still. Not a single working 
day passes that engineers and scientists are not busy researching 
and analyzing in an attempt to advance the state of the art a notch or 
two. Very often, we are not aware of that massive effort until we see 
the results brought to the marketplace. 

Two recent conferences — the International Electron Devices 
Meeting held in Washington, DC, and the International Solid-State 
Circuits Conference held in New York — provided a look at the semi- 
conductor industries' view of where the state of the art is today and 
where it will be tomorrow (the next few years). Since semiconduc- 
tors are often viewed as the heart of modern electronics, by watching 
the advances made in the semiconductor field we begin to realize 
the advances being made in the industry as a whole. 

Although many topics were discussed at the conferences, one 
stands out as a measure of the state of the art. VLSI (Very Large 
Scale /ntegration) will be the next generation of IC's to reach us. 
Those IC's will pack more circuitry into less area, consume less 
power, and operate faster than ever before. To say the least, those 
IC's will be very sophisticated and extremely powerful from a de- 
signer's point of view. 

To produce the new IC's, new fabrication processes are required. 
Called electron beam and X-ray lithography, the processes produce 
circuit patterns on the silicon wafers with smaller line widths. Cur- 
rently, IC's are being produced with line widths of 3 micrometers. 
Experimental IC's are being fabricated with line widths down to 1 
micrometer and industry analysts are predicting line widths down to 
0.5 micrometer in the not-too-distant future. 

What does that mean in terms of actual IC's? Matsushita has 
fabricated a 64K static RAM. Packed onto a 5.44 x 5. 8mm chip, this 
RAM contains over 402,000 components. Both Nippon Telegraph & 
Telephone and a joint effort by NEC and Toshiba has produced 
256K-bit dynamic RAM's. The NEC/Toshiba device uses 1 .5-microm- 
eter lines while the NTT device is 20% smaller, using 1 -micro meter 
lines. 

On the microprocessor front, Intel has unveiled a three-IC set that 
comprises a 32-bit micromainframe (that's Intel's word). It's been 
dubbed a micromainframe because it has the computing power of a 
mainframe computer and processing power can be increased by 
adding CPU's without changing software. Intel has also developed a 
virtual memory capability that permits 1 gigabyte of address space. 
That's 1000 megabytes. I remember being thrilled when I finally ex- 
panded my home computer to 64K of RAM. Speed is also increasing. 
Zilog plans to introduce two updated versions of their 16-bit CPU, 
the Z8003 and Z8004, that will run at 1 0MHz. That would make them 
the fastest CPU's available. 

This should give you a pretty good idea of what is happening 
behind the scenes and what the future may bring. If you have any 
comments or predictions, please send them to me and we'll publish 
as many of the best ones as we have room for. 
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Non-Linear Systems' Touchiest 20. 
The 2 lb. 4 oz. test lab. 
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The Touch Test 20 DMM weighs only 2 lbs. 4 oz. Yet it puts twenty key test functions at your fingertips. Plus 
exclusive light pressure touch function selection. Shown from above on leather shoulder sling (optional). 



Road test the remarkable Touch 
Test 20. Now; with its 20 key test 
functions at your fingertips, (plus the 
ability to measure 10 electrical para- 
meters and 44 ranges) you can 
take one lab to the Seld instead of a 
cumbersome collection of individual 
testers. 

Another bright idea. The Touch 
Test 20 is the only DMM with light 
pressure touch function selection. 
No more dials to fiddle with. Instead, 
an LED shows the function you 
choose. And when you switch, you 
get an audible bleep and a visual 
blip to let you know. 




Operation's a snap. A light [ouch chooses the 
function. An LED shows it. 

Functional. Not gimmicky. We be- 
lieve that in DMM design, form should 
follow function. For example, it's 
rare that a DMM is used hand-held. 
Usually it's placed so the operator's 
hands are free to manipulate the 
test leads and the equipment being 
tested. That's why we developed the 
Touch Test 20 — to fit where and how 
it would be used. The result is the 



most innovative portable/ bench- 
type multimeter in the industry 
today. 

Small wonder. The Touch Test 20 is 
designed specifically for mainline 
electronics measurement and testing. 
It checks AC and DC voltage, AC and 
DC current as well as resistance. 
Analyzes temperature in Celsius and 
Fahrenheit. Measures conductance 
and capacitance. It also performs 
diode/transistor and continuity 
tests. All with the accuracy that's 
synonymous with the name Non- 
Linear Systems, 

Shop-proven. Field-proven. The 

Touch Test 20 is ideal for benchtop 
use. The large, 0.55- inch LED num- 
bers make it easy to read. And its 
dial-free, light touch selection sys- 
tem prevents the unit from skitter- 
ing across the tabletop. Light and 
versatile, it's the perfect, portable 
road lab, too. 

The Touch Test 20 comes with test 
leads, temperature probe and re- 
sistor/capacitor test adapter. It fea- 
tures automatic polarity and over- 
load indication plus in-circuit test 
capabilities. The Touch Test 20 is 
available in two models— recharge- 
able battery or line operated. All 
parts and labor are guaranteed for 
a full year. And each model is avail- 
able with optional accessories like a 
leather carrying case with shoulder 
strap and belt loop, to help you get 
the job done. 



Touch Test 20 at a glance 



Measurements 




AC Voltage 


10 nV to 750 VRMS, 6 ranges. 


DC \fciltage 


10 jjV to 1000 VDC 6 ranges. 


AC Current 


10 uA lo 10 A 4 ranges. 


DC Cunent 


0.01 uA to 10 A 7 ranges 


Resistance 


10 milli fl to 20 meg CI. 




7 ranges. 


Temperature 


-40°Cto 150°C, -40°Fto 




302°F; 2 ranges. 


Conductance 


0.01 nS to 200 nS (equivalent 




to 5 megohms to 100,000 




megohms) 2 ranges. 


Capacitance 


1 pF to 200uF, 6 ranges. 


Tests 




Diode 


Diode and transistor junctions 




in conducting and non- 




conducting directions. 


Continuity 


Audible signal. 


Size 


2.9"Hx6.4"Wx7.5"D 




(74 mm x 163 mm x 191 mm) 


Weight 


2 1b. 4 oz. (1.02 kg) 


Price 


$467.00 with batteries 




$435.00 without batteries 



8 DMMs. One right for yon. Non- 
Linear Systems also offers eight 
other outstanding digital multi- 
meters. Trim and low-priced, each 
of our three, three and one-half and 
four-digit DMMs is a performance 
and value-packed instrument. 

Get the word on as. NLS has been 
intelligently innovating in the digital 
instrument industry for nearly three 
decades. From the introduction of 
the first digital voltmeter to break- 
through products like the Touch 
Test 20. 

Today we offer a full line of com- 
petitively-priced, state-of-the-art 
equipment From miniscopes, digi- 
tal voltmeters, digital panel meters 
and counters, to frequency meters, 
logic probes, line -frequency meters 
and pre-scalers. 

Our entire lineup is available now 
from top electronic distributors 
throughout the world. Contact your 
local distributor today 

For further technical information, 
or the location of your nearest 
distributors, contact Non-Linear 
Systems, Inc., 533 Stevens Ave., 
Solana Beach, CA 92705. Telephone 
(714) 755-1134. TWX 910-322-1132. 
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See us at the Electronics Distribution Show 
at booths E2 and E4 in the Galleria 
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OTHER 
SATELLITES ON 
THE WAY 



NEW CABLE 
PROGRAMMING 



EUROPEAN 

MOVIES AND TV 

SHOWS 
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Two more satellites — carrying up to 612 new transponders — will be in orbit over the U.S. by 
mid- 1 985 — and thai doesn't include the proposed Comsat DBS plan. The quadrupling of satel- 
lite facilities will come as a result of the FCC's recent decision to expand its "open skies' 1 policy. 
As part of the same ruling, the Commission is moving toward a "short-spacing" of birds, 
permitting them to fly at intervals of about 3° instead of the current 4° apart. 

The new birds will be operated by GTE, Hughes Communications, Inc., and Southern Pacific 
Communications, each of which will launch two new satellites and build a third as a ground 
spare, ready for launch in case of a problem with the orbiting bird. In addition, companies 
already in the space game, such as AT&T, RCA Americom, and Western Union will be 
permitted to put more satellites in orbit. 

Overall, the new satellite facilities will cost more than $2 billion. Many of the birds will be 
used for video service, although some of the new satellite operators are expected to concentrate 
on data communications, teleconferencing, and other non-video services. 

The FCC hopes to come to a decision this yjear about spacing of satellite orbits, to avoid 
interference while making the most efficient use of spectrum space. The FCC is also examining 
related matters, such as future satellite usage of 12/20-GHz and higher bands. 

The cable-TV industry continues to find itself on the receiving end of new entertainment 
services — many of them unveiled during the semi-annual industry conventions. At a recent 
industry gathering, more than half-a-dozen salcilite-fed program services were announced, along 
with several augmentations of current program packages. Many of the new services will be on 
the bird shortly — with some of them, such as Showtime's expansion to a 24-hours-on-weekends 
service already in operation. 

Culture is the main ingredient in several of the new program packages, including the previous- 
ly announced CBS Cable service which is due to go on the Westar bird by June. "Alpha," a joint 
effort by ABC Video Enterprises and Warner Amex Satellite Entertainment, should be under- 
way by the time you read this aboard Satcom I, using the same transponder as WASE's 
"Nickelodeon." Alpha will feature performing- and visual-arts programs. 

Bluebird, another new program service, will offer many shows from British Broadcasting 
Corp. (the type now seen on public-TV channels) along with other original cultural programs. 
Bluebird channel is operated by an affiliate of New York's Rockefeller Center and is currently 
negotiating with several satellite companies for transponder space. 

A number of other specialized services via satellite are also in the works. For example, an 
"adult" movie channel (mostly R-rated, sexploitation movies) is being offered by Satori's 
"Private Screenings" service from midnight to 6 a.m. aboard Westar. Bravo, another of the 
culture channels, will introduce an evening newscast at 8 p.m., concentrating on cultural events 
taking place in selected cities nationwide. Times Mirror Satellite programming will launch a 
home shopping service, offering catalog-type information and giving cable customers (and other 
satellite viewers) the opportunity to order merchandise via a special video catalog. 

More European TV programs and movies arc taking to the skies over America, thanks to two 
recent deals by major satellite-program delivery services. Satellite Program Network, which is 
establishing its second network SPN-II on Westar 111 Transponder 9, is turning over three hours 
every night to Telef ranee- USA. The shows will run from 9 pm to midnight (eastern time) and 
include a regular cycle of shows: Sunday, family programs; Monday, French TV shows; Wednes- 
day, "great French films;" Friday "French Life Today" and European TV specials. The other 
nights will offer reruns of the previous evening's shows. The Tclefrance-USA package is dubbed 
into English and is aimed at the U.S. audience. 

On Satcom I Transponder 9, USA network has begun carrying The English Channel, a scries 
of culturally oriented programs which includes documentaries, music, drama and entertainment, 
much of it produced by British independent TV stations. 

Meanwhile many new program suppliers are slipping programs aboard satellites, filling in the 
gaps between the major program services now carried aloft. For example, "Telehorse" will be 
beamed daily aboard Westar by Hughes TV network. The shows will be scrambled and will 
cover races from various Chicago-area racetracks, sent exclusively to Las Vegas betting parlors 
so gamblers can watch events' on which they are wagering. Over on an HBO transponder on 
Satcom, a few moments in the morning will be turned over each month to a cable-TV industry 
publisher, who will present information about the business; that will be aimed primarily at 
cable-TV executives. 

GARY H. ARLEN 

CONTRIBUTING EDITOR 



Here's the easy way to join 

the microprocessor 
revolution. 



«y Butler. 




Heathkit/Zenith Self-Study Courses give you a 
thorough understanding of microprocessor 
theory and applications. They put you in 
command of your electronics future. 

From TV's and toys to cars and computers, the microprocessor 
finds its way into our lives. Your future in electronics requires 
a working knowledge of microprocessors and now there's an 
easy, low-cost way to get it. 

Heathkit/Zenith step-by-step home-study. You learn at your 
own pace with an illustrated, easy-to-follow text, reinforced by 
color visuals and audio cassettes. The easy step-by-step format 
organizes the material into bite-size units. Test questions at the 
end of each step assure a thorough understanding before 
proceeding to the next step. Learning has never been easier. 
Hands-on programming exercises. You learn by doing, not 
just reading. Special exercises performed on the Heathkit/Zenith 
Microprocessor Trainer give you hands-on experience in pro- 
gramming and interfacing. You come away with a complete 
working command of the microprocessor and how it's used in 
a growing number of devices today. 
Recommended for college credit. Many Heathkit/Zenith 
Courses are now recommended for college credit by the 
American Council on Education. If you can't go back to college, 
now you can bring college home to you. 
Free Heathkit Catalog. Details and prices on the complete 
line of Heathkit/Zenith Self- Study Courses are in the new, free 
Heathkit Catalog. Send for yours today or pick one up at your 
nearby Heathkit Electronic Center, 




DON'T LET CHANGING TECHNOLOGY PASS YOU BY. 
Heathkit/Zenith offers a complete line of home-study courses 
on the latest in electronic specialties: 

Operational Amplifiers Digital Techniques ACS DC Electronics 

Phase-Locked Loops Electronic Test Equipment Electronics for Hobbyists 

l.CTimers Electronic Circuits Communications 

Active Filters Semiconductor Devices 



Send for 
free catalog. 

Write to Heath 
Co., Dept. 020-776. 
Benton Harbor, 
Ml 49022. 
lada, write Heath Co.. 
. J Dundas Street East, 
Mississauga, Ontario. L4X 2R7. 

Heathkit 



visit your 
Heathkit Store. 

• Heathkit products are 
displayed, sold and serviced at 62 Heathkit 
Electronic Centers in the U.S. and Canada. 
See your telephone white pages for locations. 
In the U.S.. Heathkit Electronic Centers are 
units of Vehtechnology Electronics Corporation. 
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When you do.yoiTH probably pick CIE. 

Ion can't aff ford to settle for 

less when It comes to something like 

electron ics training that could 

affect your whole life* 



When you shop around for 
tires, you look for a bargain. 
After all, if it's the same brand, 
better price — why not save money? 

Education's different. There's 
no such thing as "same brand!' No 
two schools are alike. And, once 
you've made your choice, the 
training you get stays with you for 
the rest of your life. 

So, shop around for your 
training. Not for the bargain. 
For the best. Thorough, profes- 
sional training to help give you 
pride and confidence. 
* * * 

If you talked to some of our 
graduates, chances are you'd find a 
lot of them shopped around for 
their training. They pretty much 
knew what was available. And they 
picked CIE as number one. 

Why you should shop 
around yourself. 

We hope you'll shop around. 
Because, frankly, CIE isn't for 
everyone. 

There are other options for the 
hobbyist. If you're the ambitious 
type — with serious career goals in 
electronics — take a close look at 
what we've planned for you at CIE. 



What you should 
look for first. 

Part of what makes elec- 
tronics so interesting is it's 
based on scientific discover- 
ies — on ideas! So the first 
thing to look for is a 
program that starts with 
ideas and builds on them! 

That's what happens 
with CIE's Auto-Programmed® 
Lessons. Each lesson takes one 
or two principles and helps you 
master them — before you start 
using them! 



How p ractical 
is the training? 

This is the next big important 
question. After all, your career will 
be built on what you can do — and 
on how well you do it. 

Here are ways some 
of CIE's trouble- 
shooting programs 
help you 
get your 
"hands-on" 
training . . . 

With CIE's 
Personal 
Training 
Laboratory. . . 



you learn and review the basics — 
perform dozens of experiments. 
Plus, you use a 3-in-l precision 
Multimeter to learn testing, 
checking, analyzing! 




When you build your own 
5 MHz Triggered-Sweep, 
Solid-State Oscilloscope 

you take your first real professional 
step. You use it as a doctor uses an 
X-ray machine — to "read" 
waveform patterns . . . 
lock them in... study, understand 
and interpret them! 

When you get your 
Digital Learning 
Laboratory you'll be into 
digital theory — essential 
training today for anyone 





who wants to keep pace 
with the state of the art of 
electronics in the eighties. With 
CIE's Digital Lab, you'll be 
applying in dozens of fascinating 
ways the theory you've learned. For 
example, you'll compare analog 
and digital devices. You'll learn to 
make binary to decimal conversions 
and to work with semiconductor 
devices and circuits. You'll see how 
digital equipment is vital in today's 
exciting, growing fields such as 
security where digital 
theory provides the 
brains for space-age 
alarm and protective 
devices. 

Of course, CIE 
offers even more 
advanced training 
programs, too. But the 
main point is simply this: 



All this training takes effort. 
But you'll enjoy it. And it's a real 
plus for a troubleshooting career! 

Do you prepare for 
your FCC License? 

Avoid regrets later. Check this 
out before you enroll in any 
program. 

More than half of CIE's 
courses prepare you for the 
government-administered FCC 
License exam. In continuing 
surveys, nearly 4 out of 5 CIE 
graduates who take the exam get 
their Licenses! 

Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, all or 
most of every CIE Career Course is 
directly creditable towards the 
Associate Degree. 

Shop around. ..but send 
for CIE's free school 
catalog first! 

Mail the card. If it's gone, cut 
out and mail the coupon. If you 
prefer to write, mention the name 
and date of this magazine. We'll 
send you a copy of CIE's FREE 
school catalog — plus a complete 
package of independent home study 
information! For your convenience, 
we'll try to have a representative 
contact you to answer your 
questions. Mail the card or 

coupon — or write: 

CIE, 1776 East 17th St., 
Cleveland, OH 44114. 



Cleveland Institute 
of Electronics, Ino. 

T?"76 Ea-jt 17EH StruL-t. Clftvaland, Ohio -3*111.4 



LJ YES. . . I'm shopping around for 
the right kind of career (raining in 
electronics troubleshooting — and CIE 
sounds well worth looking into. Please 
send me my FREE CIE school catalog 
— including details about the Associate 
Degree program — plus my FREE 
package of home study information! 
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Check box for G.I. Bill information: 
□ Veteran D Active Duty 
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CABLE TELEVISION 

Is cable television a friend or foe? With 
so many choices of programming — HBO, 
C-SPAN, BRAVO, ESPN, QUBE. etc.— it 
would seem imminent that a potential view- 
er will have a veritable video smorgasbord 
at his fingertips. But will he? Superficially, it 
would seem logical that there would be an 
unlimited variety of "top shelf" entertain- 
ment available, 24 hours a day. 

Don't bet on it! 

In the past, the three major TV net- 
works—ABC, CBS, and NBC— were the 
only rivals in the vast national telecasting 
market. With only three suppliers of pro- 
gramming competing for their share of the 
140,000.000 TV viewers, a substantial slice 
of the pie was nearly guaranteed to all. That 
convenient and powerful system was ex- 
tremely attractive to advertisers — the only 
source of Income in commercial TV. Cou- 
pled with the expertise of the American 
Research Board (ARB) and the Nielsen rat- 
ings system, demographics dictated to the 
advertisers exactly where their target audi- 
ence was. It was scientific, lucrative, and 
efficient. In fact, it was a near-perfect medi- 



um in which to expose, sell, and saturate a 
market. 

Advertising on TV is sold on a "cost per 
thousand" (viewers) basis. The more view- 
ers of a program (and the commercial}, the 
more money is charged per commercial 
spot run. When 140,000,000 viewers are 
divided by only three networks, simple 
arithmetic shows that a higher potential 
gross income can be realized than when 
there are 30 or more national "networks" 
vying for the audience. 

It doesn't require a genius to extrapolate 
in what direction TV programming will go 
when the audience, and the revenues to 
produce network programming, is diluted 
to one-tenth or less of its current standing. 
To maintain the present quality of pro- 
gramming (and many think that it is already 
decadent), networks will be forced to in- 
crease their "cost per thousand" rates to a 
point where advertisers will be forced to 
seek alternative media to reach their tar- 
gets more effectively. 

Ultimately, the demise of networks and 
their affiliated local-TV- station outlets will 
become inevitable. Then we will all be 



forced to pay top dollars for mediocre pro- 
gramming on a cable system comprised of 
30, 40, or 50 channels of second- and third- 
rate programming. 

Our only hope may be that, after a few 
years of "all-pay TV" someone will come 
up with the idea of supplying first-rate 
entertainment free to anyone who can 
receive a TV signal via wireless techniques, 
and which will be sponsored by advertisers 
in exchange for commercial announce- 
ments within the programs that they spon- 
sor. Eureka! We will have re-invented com- 
mercial TV! But will it be too late? 
MYLES H. MARKS, 
Technical Director WIIC-TV (NBC Affiliate) 

Mr. Richard Johnson's comments in the 
letters department of your February 1981 
issue stir me. Perhaps Mr. Johnson is so 
involved in his work that he can only see the 
trees and cannot concern himself with the 
forest. Not being familiar with El Cajon-San 
Diego TV services, I can't comment on 
them, but I can comment on the cable TV in 
Reno. If Teleprompter TV is a "mom & 
pop" operation, it certainly has expanded. 



Your best guide through 
the solid state jungle... 



The new 1981 RCR SK Series 
Replacement Guide 
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As I understand it, from the San Francisco 
Bay area to Iowa it is one system. 

But perhaps Mr. Johnson means that the 
systems in El Cajon, CA. Wellington, NV, 
and Hawthorne, NV, are "mom and pops'* 
and number three systems, while Tele- 
prompter is only one system. 

The January 1981 issue of Saturday Re- 
view has another comment: "Can PBS Sur- 
vive Cable?", by Peter Caranicas. That is a 
very interesting article. But perhaps again 
CBS cable is a "mom and pop" operation. 
Sure. 

It Is my present personal opinion that Mr. 
Johnson is so anxious to get the cable- 
industry view across to the public that he 
doesn't pay any attention to the facts. 

As a viewer of several years, and an elec- 
tronics hobbyist of some more years, the 
future is of great concern to me. We have 
viewed the great variety of TV around the 
large population centers. And, as at pre- 
sent, we have also been in other locations 
where oniy one channel was available. In 
Reno, three stations broadcast the three 
networks only, and cable opens up the pro- 
gramming with three more channels— two 
independent, and PBS. I believe that is a 
necessary service. 

However, what with the increasing costs, 
I am uncertain about how long it will last. 
When we first subscribed, the price was 
under $5.00 a month; now it is $7.50, with 
indications that the company wants more. 
Fortunately, competition is on the scene, 
and the price increase has not yet hap- 
pened — and, strangely, the reception has 
improved tremendously. 

With our economic system the way it is, 



perhaps enough viewers will not be able to 
afford the increasing costs of cable TV, and 
thus broadcasting will continue. 
J,T. KING 
Reno, NV 

BALLY ARCADE USER GROUP 

"The Cursor Group" is the only compre- 
hensive manufacturer-supported user 
group for the Bally Arcade. We support 
over 40 affiliated local user groups {with 
over 8,000 members) and establish new 
user groups on a regular basis. 

The Batly Arcade uses a bee fed -up ver- 
sion of Palo Alto Tiny BASIC to include: 
analog-to-digital conversion, 3-voice music 
synthesizer, 156 X 128 resolution, with up 
to 256 colors and complex user-accessible 
graphics. 

We inform our members of many com- 
mands and routines available that the man- 
ufacturer did not make the user aware of in 
their documentation, such as: peek and 
poke, ftoating-decimal-point math, ma- 
chine-language bootstrap, 3-voice music, 
five or more colors on screen at the same 
time, DMA graphics, voice recognition, 
adding a full-sized ASCII keyboard, printer, 
etc. 

We make available to our members nine 
separate manuals that literally decode all 
the secrets of the Bally Arcade, to include 
electrical specifications of custom chips, 
executive software descriptions, etc. 

We publish the only professionally pro- 
duced monthly newsletter, containing so- 
phisticated, glitch-free software and pro- 
gramming hints, along with many vita! tuto- 
rials and hardware projects. 



Membership fees range from $9,75 for 
six months to $18.95 for one year. A sam- 
ple newsletter can be purchased for $2.00. 
Those interested should write to The Cur- 
sor Group, P.O. Box 266, North Hollywood, 
CA 91606. 

We have upgraded the Bally Arcade from 
what many publications think of as a toy to 
a very serious small microcomputer. 
THE CURSOR GROUP. 
Fred Cornett, President 

MODULATION 

in the "Letters," department (January 
1981), Mr. Davis states: "White is 12.5% 
carrier level, not zero modulation, which is 
the blanking level. Maximum modulation 
(87.5%) occurs at white, not sync, which is 
+40%." 

Much of that statement is incorrect. That 
is not unusual in articles I have read about 
TV modulation down through the years. So 
let's try to set the matter to rest. 

In this particular case, I beiieve we have 
an IEEE graticule that's causing the confu- 
sion. That scale is very useful around a TV 
studio, and other spots, for measuring lev- 
els; and, of course, for transmitter-modula- 
tion measurements, if used properly. 

When modulating a TV transmitter, it 
sees oniy the overall signal, which means 
the whole composite signal (sync plus vid- 
eo). We cannot speak of +40% sync or 
minus that. The blanking level is not zero 
modulation; it is simple zero on the IEEE 
scale (no relation). Tip of sync is 100% 
modulation, as Jack Darr stated. Sync is 
transmitted at 25% and is not 40%. The 
scale reads 40 units— not 40%. 



The RCA Replacement Guide tells you how to 
make over 170,000 solid state replacements 
using fewer than 1,400 SK and KH types. 

Solid state is growing fast. So fast that ser- 
vicing it puts you in a jungle of brands and 
unfamiliar components with new and different 
applications. 

The 1981 RCA SK Series Replacement 
Guide takes you through these uncharted parts 
with confidence and knowledge. 

Over 170,000 foreign and domestic replace- 
ments are listed in this one handy book. With it, 
you can find RCA SK replacements for transis- 
tors, rectifiers, thyristors, integrated circuits 
and high-voltage triplers in just seconds. 

Clearly indexed and easy to understand, the 
guide contains 1 ,382 RCA SK and KH types — 
including 200 new types for '81. A convenient 
dual-numbering system helps you quickly find 
the proper SK replacement. For example: 
SK3444/123A. The guide is also invaluable for 



many industrial applications. Use it to make 
MRO replacements right from your shelf. 

So when you're working in the solid state 
jungle, get yourself a great guide — the 1981 
RCA SK Series Replacement Guide. It definitely 
leads the way. Pick up your copy now from your 
RCA SK distributor or send a check or money 
order for $2.25 to: RCA Distributor and Special 
Products Division, P.O. Box 597, Woodbury, 
N J. 08096. 



1 ffe M SK Replacement 
mMM M I Solid State 
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OMEGA 

SALES 
CO. 



"WHOLESALE COMPUTER PRICES" 
DIRECT TO THE PUBLIC 

East Coast: 12 Meeting St., Cumberland, RI 02864 

West Coast: 3533 Old Conejo Rd, #102, 

Thousand Oaks, CA 91320 



PRODUCT SPECIAL 
of the MONTH!! 
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The total units on the scale for transmit- 
ter measurements must be 160 units— two 
divisions above 100 units, which appear on 
the scale. Zero carrier should be set at that 
point. Zero carrier is displayed, on the 
scope, by chopping the signal after it is 
detected from the transmitter, either by a 
mercury relay or electronic means. 

That signal is generally not available to 
the studio engineer, so he never sees It. 
That probably causes much of the confu- 
sion. If we set the carrier at two divisions 
above 100, we wind up with a total of 160 
divisions; thus, if sync is set at 40 divisions, 
we end up with 25% sync (measured from 
zero carrier to tip of sync), which is correct. 
100% modulation of video is never 
reached. It is set by FCC rules. A 12.5% 
protection area is provided, for two rea- 
sons. Firstly, to avoid white-picture satura- 
tion, due to characteristic curve distortion; 
second, to eliminate over- modulation (car- 
rier chatter), which would cause problems 
with intercarrier receivers. 

A word about power output may be use- 
ful. We must consider video as a subtrac- 
tive process. As we fill in the white-picture 
area, our power output decreases. TV and 
AM transmitters act quite differently. In 
AM, an average signal does not change the 
power input (DC input). The output power 
does change, due to the modulation in 
added fashion. But in a TV transmitter, the 
power output changes in a drastic fashion. 
The difference here is that the DC input 
power changes in TV and consequently the 
output power changes, too. The TV trans- 
mitter power is at a maximum only with an 
all-black picture (with sync-only modu- 
lated). As we apply video, the power de- 
creases in accordance with the white con- 
tent of the picture. At all-white picture, the 
power is minimum. In a typical 50 kW trans- 
mitter, the plate current can change from 6 
amps to 1 1 amps using 6800 volts. Quite a 
power change, eh? Those figures might 
make a ham operator drool. 
C. M. ROGERS. 
Valley Center, KS 

THE HP-85 

With reference to Mr. Gilder's report on 
the HP-85 in your December 1980 issue; 
There are a couple of minor errors. Firstly, 
the beeper can be programmed for both 
duration and pitch. The standard pack of 
programs, supplied with each machine, in- 
cludes a rendition of the William Tell Over- 
ture using the beeper. 

Second, if a binary routine, included with 
a tape from the user's library, or available 
in the printer/plotter ROM, is used, the 
entire graphics image can be stored as a 
single string. The graphics screen can thus 
be used for storage, adding 6K to the avail- 
able memory. 
BOB STAINER 
Cape St. James., B.C. Canada 

KEEPING AIRWAVES PUBLIC 

1 was interested in your editorial (Decem- 
ber 1980) on keeping the airwaves public; 
but the fact is, as you know very well, the 
airwaves haven't all been free to the public 
for at least the last 50 years. I cite as an 
example the scrambled telephone mes- 
sages which have been transmitted on our 
shortwave bands as far back as the mid 
'30's. Those messages were — and as far as 
continued on page 26 
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CIRCLE 59 ON FREE INFORMATION CARD 



An in-depth look at 
the only w pIug-in"remote control system 

*ver need for your home. 



FUNCTIONS: 
ON AND OFF 



FUNCTIONS: 

ON, OFF, BRIGHTEN 

AND DIM 




16 UNIT CODE 
KEYS 



You're in control 
by remote control. 

Simply plug in The Controller*" 
and the BSR System X-10'modules, 
and control lights and appliances 
anywhere in the house by pressing a 
few buttons. So it's easy to take control. 
There's no end to all 
of the control you've got. 

You can turn on the TV, radio or 
stereo in the morning to help you wake 
up without getting up from bed. Or at 
night, turn on the lights before going 
downstairs so you don't have to fumble 
in the dark. Turn off unnecessary lights 
and help get your electric bill under 
control. Or, dim the lights and save 
energy, too. 

And when it's time to turn in, just 
push a button and turn everything off. 
And sleep soundly. But, if you hear a 
strange noise in the middle of the night, 
you can press a button to turn on all the 
lights and scare the daylights out of an 
intruder. 

The Controller is designed to 
control every room in the 
house. 

By pressing the buttons on the 
Command Console keyboard, 
command signals are transmitted over 



the modules. And you're ready to 
take control. 



existing household wiring to the 
module of your choice. The Lamp 
Module turns on, off or dims any 
incandescent lamp up to 300 watts. 
The Appliance Module turns 
appliances like TVs, window fans or 
stereos on and off. And the Wall Switch 
Module is designed to turn on, off or 
dim any light or lamp up to 500 watts 
normally operated by a wall switch. 

There's even a Cordless Controller 
that transmits signals to an Ultrasonic 
Command Console from up to 30 feet 
away. So there's plenty of control for 
everyone. 

Simplicity is built into 
the system. 

No special wiring is 
needed. Simply pfug The 
Controller Command 
Console into any wall outlet 
in any room of the house. 
Then plug your lamps and appliances 
into the appropriate modules. Plug in 



BSR X-10 SUPER SPECIAL 
DELUXE 

ULTRASONIC CONSOLE 
REGULARLY $49.95 

NOW $29.95 

With the purchase of three or more 

modules 

Modules normally $20.00 ea. 

Modules of your choice 

3 or more $16.95 ea. 6 or more $14.95 ea. 

Ultrasonic Hand Unit 

Normally $24.95 Now $18.95 

Please add S3. 00 for shipping 

TOLL FREE HOT LINE 
800-223-0474 




THE TIMER Automatically Program i 

Lights, Appliances. Just plug in The Timer 
and the BSR X-10 modules and you can pro- 
gram up to S lights and appliances to go On 
and OH up to twice a day. UL listed. 
$74.95 it purchased separately. If purchased 
with 3 or more modulos S59.95 
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54 West 45 Street, New York, N.Y. 10036 212-687-2224 





LETTERS 

continued from page 24 



I know still are — scrambled for the sake of 
privacy, but are nonetheless transmitted on 
our public airwaves. 

That, to my way of thinking, is just as 
wrong as the thing you are complaining 
about. I have always felt that it wasn't right. 
Messages broadcast over our "free" air- 
waves should be available for all to listen to 
without special "secret" deciphering 
equipment. Vet, for some reason, I have 
never seen or heard of any complaints 
about scrambled broadcasts over the pub- 
lic air waves in any radio magazine. 

But something that Is of much more con- 
cern to me than that is some of the FCC's 
proposals of butchering up the AM broad- 
cast band even worse than it has already 
been messed up— like narrowing the band- 
widths to 9 kHz and eliminating the so- 
called clear-channel stations. After all, the 
original idea was that frequencies between 
550 kHz and 1700 kHz were for long-dis- 
tance communication. Local broadcasting 
can as well be done at much higher fre- 
quencies. But that is not what is being done 
and as a result the AM band has become so 
cluttered up with stations that it is only 
good for local coverage. 

That is certainly not in the public interest. 
On the other hand, I, for one, do not believe 
that the 70-UHF channels will be used for 
TV entertainment In years to come— If 
ever. 

JOHN R. SIMPSON 
Tampa, FL 



EINSTEIN NOT CONTRADICTED 

In the January 1981 issue, under "Let- 
ters," Mr. Anthony Hans Klotz of Babylon, 
N.Y., claims that certain rules postulated by 
Einstein were "never real originally." I'm 
afraid that he Is overlooking a key word in 
the consequences of the postulates: "ob- 
served. " The behavior of light (which must 
be used to make length measurements) 
causes an observed length contraction 
which is quite real. One might claim that the 
length contraction in an "absolute" sense 
does not occur. Such a claim is in itself 
"unreal" because it could never be verified 
experimentally. 

Mr. Klotz's supposed "charged capacitor 
contradiction" arises because he applies 
special relativity considerations to the ob- 
served dimensions of the moving charged 
capacitor but totally ignores the special rel- 
ativity considerations which must be ap- 
plied to the electromagnetic fields of the 
capacitor. (The special theory applies to 
electromagnetic radiation of any frequen- 
cy, while light is simply electromagnetic 
radiation within a very narrow band of fre- 
quencies that can be perceived by the 
eye.) 

Unfortunately, the editor repeats the 
ubiquitous misconception that the mass of 
an object moving at the speed of light 
would be infinite. The accepted reality is 
that the mass does not vary with the speed 
at alt, it is the observed momentum that 
becomes infinite at the speed of light. No 
reputable physicist today would consider 
the mass of an object to increase with its 
speed. As an authoritative reference, I offer 
the book, Classical Mechanics, by Gold- 



stein (published by Addison-Wesley); see 
the last paragraph of Chapter 6, section 4, 
entitled "The force and energy equations in 
relativistic mechanics." 

To the best of my knowledge, there 
exists no experimental evidence to date 
that contradicts Einstein's special theory of 
relativity. Unfortunately, however, there ap- 
pears to be a proliferation of authors pos- 
sessing inadequate knowledge of the sub- 
ject, but who nevertheless are quick to 
write about "Einsteintan impossibilities," 
"exposes on unreality," "contradiction 
through thought experiments,'* and other 
equally ridiculous discussions on the sub- 
ject. 

MARTY NAGEL, M.S. (Physics) 
Chagrin Falls, OH 

SUGGESTIONS REQUESTED 

During the past year, I have read the arti- 
cles you ran on building a satellite-TV 
reception system. I would be interested in 
hearing from any readers who constructed 
systems from your articles, telling how they 
turned out. 

It would be especially nice if someone 
living in the San Diego area could get into 
contact with me. An investment of 
S 1000. 00 needs to be investigated, before 
my construction begins. While the electron- 
ics end of it doesn't seem bad, I'm worried 
about the construction of the spherical 
antenna required, and the amount of time 
and effort that must be spent to assure the 
spherical surface. 
JOE ST. LUCAS, 
8685 Femdale, 
San Diego, CA, 92126 R-E 
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Microcomputer-Controlled 
Autoranging DMM Model 2845 



Computer stabilized accuracy to 0.1% 

Auto-perfection 

Selects range for maximum resolution 

Audible continuity indicator 

Built-in audible tone generator 

G-MOV overload protection 

Provides AC and DC voltage range protection to 

1000 VDC or AC peak 

Shielded in RF fields 

Accuracy maintained in RF fields 



■ Long life, high reliability 

Four hermetically sealed reed relays perform 
range switching with virtually no coniact wear 

■ Microcomputer intelligence 

Designed around 4-bit microcomputer. Analyzes 
stored data and range that provides greatest 
display resolution. Program memory capacity 
1 024 x B bits of ROM supported by 48 x 4 bits ol 
data memory RAM 



in stock and available for immediate delivery. 



Dual Trace 5" 

30 MHz Triggered Scope 

Model 1479A 



Sweep/Function 
Generator 
Model 3020 



Semiconductor 
Transistor Tester 
Model 520B 






Portable Digital 
Capacitance Meter 

Model 820 




Order with Confidence and get the Fordham Advanta ge! 

oyr_prices TOLL FREE 

(800)645-9518 

* * irt W V ^laPfl rail fulfil 719-mqn 




in N Y Siaie call (SIS) 7S2-O050 



855 Conklin St. Farmingdale. N.Y. 1 1735 




■ Master Charge 

■ BarAAmeriCard 

■ VISA • COD 

■ Money Order 

■ Check 
COD's extra 
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ELECTRONS 

DDK CLUB 

Take 4 ^ 

exceptional $^1 00 




books for 



(values to $70.80) 



1209 
List $11.95 



MC6809 

COOBBOOB 



Start saving now for discounts up to 75% on hundreds of 
interesting, info-packed volumes . . . PLUS special Members' 
Bonus Benefits! 




IN5TOMENT 
PflOJEHS 




1236 

List $14.95 
1339 

List $13.95 
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1245 

List $16.95 
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1261 
List $12. 95 



1062 ■'" 1221 ~1186 

List $12.95 List $14.95 List $12.95 

More books to pick from . . . 

• How to Make Home Electricity From 
Wind, Water and Sunshine. 

List$10.95.No. 1128 

• 09 Test Equipment Projects You 
Can Build. List 512.95. No. 80S 

• Radio Astronomy for the Amateur, 
List $8,95. No. 714 

•Tower's International Op Amp 
Linear-IC Selector. List $12.95. No. 1216 

• 303 Dynamic Electronic Circuits. 
List $9.95. No. 1060 

• The Master IC Cookbook. List $16.95. 
No. 1199 

• How to Design & Build Your Own 
Custom TV Games. List $14.95. No. 1101 

• Modern Digital Communications. 
Ll S t$12.g5 List$10i95iNo .g 55 



1250 
List $16.95 
1225 
List$15.95 



THE 
ILLUSTRATED 
DICTIONARY 

OF 
ELECTRON'S? 




1248 

List $14.95 



1123 
List $9.95 



7 very good reasons to try 
Electronics Book Club . . . 

• Reduced Member Prices. Save up to 75% on books sure to 
increase your know-how 

• Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

• Club News Bulletins. All about current selections — 
mains, alternates, extras — plus bonus offers. Comes 14 times 
a year with dozens of up-to-the-minute titles you can pick 
from 

• "Automatic Order", Do nothing and the Main selection 
will be shipped to you automatically! But . . . if you want an 
Alternate selection — or no books at all — we'll follow the 
instructions you give on the reply from provided with every 
News Bulletin 

• Continuing Benefits. Get a Dividend Certificate with 
every book purchased after fulfilling Membership obliga- 
tion, and qualify for discounts on many other volumes 

• Bonus Specials. Take advantage of sales, events, and 
added-value promotions 

• Exceptional Quality. All books are first-rate publisher's 
editions, filled with useful, up-to-the-minutes info 



ELECTRONICS BOOK CLUB 
Blue Ridge Summit, PA 17214 

Please accept my Membership in Electronics Book Club and 
send the 4 volumes circled below, I understand the cost of 
the books selected is $1.00 [plus shipping/handling). If not 
satisfied, I may return the books within ten days without 
obligation and have my Membership cancelled. I agree to 
purchase 4 or more books at reduced Club prices during the 
next 1 2 months, and may resign any ti me thereafter. 

714 805 955 1060 1062 1066 1101 1120 
1123 1128 1160 1186 1199 1203 1209 1216 
1221 1225 1236 1245 1248 1250 1261 1339 



Name. 



.Phone. 



Address. 
City. 



State 

I Valid for now members only Foreign nndCnnudiuidd 20%.) 



.Zip. 
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MO OTHER SCHOOL CAM MATCH 

NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS, 
DIGITAL SYSTEMS AND MORE. WITH STATE OF THE ART 
YOU ASSEMBLE AND 



Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that enables you to 
train for this booming field by working with 
your own production-model microcomputer. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of a 1 1 , we' 1 1 show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other ^ 
sophisticated testing 
gear to learn how to 
localize problems 
and solve 
them. 



Send for the full color catalog in the elec- 
tronics area of your choice -discover all the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Checl 
card for more information. 
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We 

believe 
that training 
on production 
model equipment 
rather than home-made learning devices, 
makes home study more exciting and rele- 
vant. That's why you'll find such gear in most 
of NTS's electronics programs. 

For instance, to learn Color TV Servicing 
you'll build and keep the 25-inch (diagonal) 
NTS/HEATH digital col or TV. 

In Communications Electronics you'll be 
able to assemble and keep your own 
NTS/HEATH 2-meter FM transceiver, plus test 
equipment. 

But no matter which program you choose, 
NTS's Project Method of instruction helps you 
quickly to acquire practical know-how. 





NTS Tt»lnlr>$ Programs 

in iConjumif and 

lndmltw EJ.-;!. on ,Li 



l,TheNTS/RockwellAIM65 
Microcomputer A single board unit 
with on-board 20 column alphanumeric 
printer and 20 character display. A 6502-based 
unit 4K RAM, expandable. 2. The NTS/KIM-1 
Microcomputer A single board unit with 6 digit 
LED display and on-board 24 key hexadecimal 
calculator-type keyboard. A 6502 based 
microcomputer with IK RAM, expandable. 
3. The NTS/HEATH H-89 Microcomputer 
features floppy disk storage, "smart" 
video terminal, two Z80 micro- 
processors, 16K RAM memory, expand- 
able to 48K, 4. The NTS/HEATH GR- 
2001 Digital Color TV (25" diagonal) 
features specialized AGC-SYIMC muting, 
filtered color and new solid-state high 
voltage tripier rectifier. 



NATIONAL 

TECHNICAL 

SCHOOLS 

TECHNICAL- TRADE "THAIN.NG SINCE *» 9Q5 
RaaidBnt and Home-Study Schools 

4000 SO. F1GUERDA ST.. LOS ANGELES, CA. 90037 



NATIONAL TECHNICAL SCHOOLS 

4000 Sojlti Figueroa Slreet. Dap! 206-051 
Los Angeles. California 90037 

Please rush FREE color catalog on course checked below 

□ Microcomputers/ Microprocessors 
G Communications Electronics 
D Digital Electronics 
O Industrial Technology 

Name 




Q Auto Mechanics 
! . Air Conditioning 
G Home Appliances 
G Color TV Servicing 

Age 



Address 
Apt 



_City 



State 



Zip 



□ Check it interested in G.I. information. 

G Check if interested ONLY in classroom (raining in Los Angeles 
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Global Specialties 
2001 Function Generator 
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GLOBAL SPECIALTIES CORPORATION (70 FLPL- 

ton Terrace, New Haven, CT 06509) has 
introduced the model 2001 function generator. 
This versatile instrument produces four differ- 
ent output waveforms: a sinewave, a square- 
wave, a triangle wave and a TTL-Ievel square- 
wave. The model 2001 covers frequencies from 
1.0 Hz to 100 kHz in five overlapping push- 
button-selectable ranges. A vernier dial is cali- 
brated from 0.1 to 1.0. The frequency of the 
output waveform is the dial measurement mul- 
tiplied by whatever range pushbutton is select- 
ed (10 Hz, 100 Hz, 1 kHz, 10 kHz, or 100 
kHz). For example, dial 0.5 and push the 1- 



kHz butlon and you get 500 Hz. The dial is 
accurate to within ± 5% of the setting. 

A variable output-level control is used to 
control the level at two output jacks marked HI 
and lo. The high output delivers from 0, 1 to 
10.0 volts P-P (or more than 40 dB) into 600 
ohms. The low output is —40 dB down, or 
from i-100 millivolts into an open circuit or 
0.5 to 50 millivolts into 600 ohms. The model 
2001 holds the output constant within 0.5 dB 
over its entire frequency range. 

The TTL squarewave output is at the dial 
frequency and capable of driving up to 10 TTL 
loads with risetimes and falltimes of less than 
25 nanoseconds. The amplitude is or 5 volts, 
and is not adjustable by the level control. The 
TTL signal is always in phase with the other 
outputs (other outputs can be used simulta- 
neously). 

The sinewave output has less than 2% distor- 
tion. The triangle waveform is within a ± 1% 
linearity error; the squarewave has risetimes 
and falltimes of less than 100 nanoseconds. All 
those outputs can be swept over any desired 
frequency band. An AC voltage of up to ±10 
volts can be fed into the sweep in jacks. That 
can be used to check the frequency response of 



a filter, for example. The manufacturer recom- 
mends using a triangle wave and driving the 
scope's horizontal sweep with the same type of 
wave. Since the triangle wave is linear with 
time, the scope shows a linear display of the 
frequency- response characteristics of the fil- 
ter. Any peaks, regeneration, lack of symme- 
try, or other faults will show up instantly. 

The operator's manual contains full instruc- 
tions for this. To show the response of a 5-kHz 
bandpass filter for example, set the frequency 
dial at 0.55 and press the 10-kHz range push- 
button. Setting the sweep voltage at 9,7 volts 
(P-P) will cause the model 2001 to sweep from 
1 kHz to 10 kHz. 

If an offset signal-voltage is needed (one 
that is not symmetrical about zero), press the 
DC OFFSET pushbutton. The level control now 
becomes an offset control. For instance, you 
can create a squarewave thai goes from volt 
to +5 volts, or from volt to —5 volts, if the 
scope is set to DC input, that also varies the 
position of the trace on the screen. 

An instrument like this one can be very 
helpful in all kinds of audio testing. The trian- 
gle waveform, for example, is ideal for locating 
continued on page 34 



m 
(J 
z 
O 
oc 

& 

uj 
_i 

LU 
I 

o 




RCA Receiving Tubes - 
for one-trip servicing. 

Most callbacks aren't caused by bad 
servicing. Components are the reason. 

That's why you need receiving tubes 
you can trust, dependable receiving tubes 
from RCA. We offer over 1,000 types- all 
produced to exacting specifications. 

For miniatures, Novars, Compactrons, 
Nuvistors, Glass Tubes, Metal Tubes and 
more, count on your RCA Distributor. He's 
got the tubes that help you finish the job 
in just one trip. 

Increase your profits with RCA service 
aids and sales promotion aids. 

See your local RCA Tube Distributor for 
RCA's technical guides, service tools and 
tube caddies. They all make your service 
work faster and easier while RCA's in-store 
signs and eye-catching displays promote 
your business professionally. 

Receiving 
Tubes 

RCA Distributor & Special Products Division, 
Deptford, N.J. 08096 
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Yesterday you could admire all-band 
digital tuning in a short wave receiver." 

Today you can afford it. 
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RF-4900 



Panasonic 



Tune ill the Panasonic Command Series™ 

top-of-the-line RF-4900. Everything you want in 

short wave at a surprisingly affordable price. 

Like fluorescent all-band readout with a five-digit 

frequency display. It's so 

accurate (within 1 kHz, to 

be exact}, you can tune in 

a station even before it's 

broadcasting. And with th 

RF-4900's eight short w 

bands, you can choose arc^ 

broadcast between t.6 and 

31 MHz. That's all short wave 

bands. That's Panasonic. 

And what you see on the 
outside is just a small part of what Panasonii 
you inside. There's a double superheterodyn 
system for sharp reception stability and selectivity 
as well as image rejection. An input-tuned RF 
amplifier with a 3-ganged variable tuning capacitor 
for excellent sensitivity and frequency linearity. 
Ladder-type ceramic filters to reduce frequency 
interference. And even an antenna trimmer that 
changes the front-end capacitance for reception 
of weak broadcast signals. 

To help you control all that sophisticated 
circuitry, Panasonic's RF-4900 gives you all these 
sophisticated controls. Like an all-gear-drive 
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tuning control to prevent "backlash." Separate 
wide /'narrow bandwidth selectors for crisp reception 
even in crowded conditions. Adjustable calibration 
for easy tuning to exact frequencies. A BFO pjtch 

control. RF-gain control for 

improved reception in strong 

signal areas. An ANL switch. 

Even separate bass and treble 

controls. 
And if all that short wave isn't 

enough. There's more. LikeSSB 

(single sideband) amateur radio. 

All 40 CB channels. Ship to shore. 

Even Morse communications. 

AC /DC operation. And with 
ic's 4" full-range speaker, the big sound of 
FM will really sound big. There's also the 
Panasonic RF-2900. It has most of the features of 
the RF-4900, but it costs a lot less. 

The Command Series from Panasonic. If you had 
shortwave receivers as good. You wouldn't still be 
reading. You'd be listening. 

•Short wave reception will vary with antenna, weather conditions, 
operator's geographic location and other factors. An outside 
antenna maybe required for maximum short wave reception. 

Panasonic 

just slightly ahead of our time. 
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EQUIPMENT REPORTS 

continued from page 32 



clipping in any stage from input to output. You , 
can detect the slightest clipping tendency by 
noting the flattening of the triangle wave's 
sharp peaks. Nonlinearity shows up instantly 
as a curvature of the rising and falling ramps. 
Faults such as those show up very easily with 
these tests. 

The instruction manual details all modes of 
operation and shows control settings, wave- 
forms, and a handy chart showing the scope 
patterns produced by many typical defects. 
Full calibration data is in the back of the book, 
if needed. The model 2001 is a handy instru- 
ment with many possible uses. It sells for 
$186.00. R-E 



Sencore Model DVM56 
Microranger DMM 
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with the availability of low-cost Mi- 
croprocessor IC's it was just a matter of time 
before they would be used in electronic test 
equipment. One of the most recent additions to 
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Easy tuning, digital display, professional quality 



R-IOOO 

The R-1000 is an amazingly 
easy -to -ope rate, high- 
performance, communications 
receiver, covering 200 kHz to 
30 MHz in 30 bands, This PLL 
synthesized receiver features a 
digital frequency display and 
analog dial, plus a quartz 
digitalclock and timer. 

R-1000 FEATURES: 

• Covers 200 kHz to 30 MHz 
continuously. 

• 30 bands, each 1 MHz wide, 

• Five-digit frequency display 
with 1 -kHz resolution and 
analog dial with precise gear 
dial mechanism. 

• Built-in 12-hour quartz digital 
clock with timer to turn on 
radio for scheduled listening 
or control a recorder through 
remote terminal. 

• Step attenuator to prevent 
overload. 

« Terminal for external tape 
recorder. 

• Tone control, 

• Built-in 4-inch speaker. 



• Three IF filters for optimum 
AM, SSB, CW. 12-kHz and 
6-kHz (adaptable to 6-kHz 
and 2,7-kHz) for AM wide and 
narrow, and 2.7-kHz filter for 
high-quality SSB (USB and 
LSB) and CW reception. 

• Dimmer switch to control 
intensity of S-meter and other 
panel lights and digital display. 

• Effective noise blanker, 

• Wire antenna terminals for 
200 kHz to 2 MHz and 2 MHz 
to 30 MHz. Coax terminal for 
2 MHz to 30 MHz. 

• Voltage selector for 100, 120, 
220, and 240 VAC. Also 
adaptable to operate on 13.8 
VDC with optional DCK-1 kit. 

OPTIONAL ACCESSORIES: 

• SP-100 matching external 
speaker. 

• HS-5 and HS-4 headphones. 

• DCK-1 modification kit for 
12-VDC operation. 

® KENWOOD 

TRIO-KENWOOD COMMUNICATIONS INC. 

1111 WEST WALNUT / COMPTON, CA 90220 



the field is the model DVM56 Microranger 
from Sencore (3200 Sencore Dr., Sioux Falls, 
SD 57107). According to the company's ser- 
vice manual the model DVM56 was designed 
to free the technician or engineer from the 
need to switch ranges manually, interpolate 
readings, or have to figure out where the deci- 
mal point should be, making servicing faster. 
The model DVM56 does all of those things 
automatically. 

Physically, the model DVM56 is somewhat 
large as compared to more conventional 
DMM's. The unit measures 4 X 8 X U'/i 
inches. The front panel measures approximate- 
ly 4 X 8 inches. The unit is solidly built and its 
large size gives you an idea of the amount of 
circuitry packed inside the cabinet. 

The model DVM56 measures AC and DC 
currenl up to two amperes. Resistance mea- 
surements from 0.01 ohm to 99.99 megohms 
can be made in either the high- or low-power 
mode. The low-power mode is used for in- 
circuit testing of solid-state devices as there is 
insufficient voltage to forward-bias a junction. 
AC voltage is measured in three modes over 
three ranges: peak-to-peak (two kilovolts maxi- 
mum), average RMS, and true RMS (.0001 
mV to 999.9 volts for both RMS modes). DC- 
voltage measurements up to 10 kilovolts are 
possible with the model TP222 10-kilovolt 
probe (included). Without the probe, DC volt- 
ages from 0.1 mV to 1,999 kilovolts can be 
measured. 

There are two decibel ranges. The dBm 
range uses the standard reference of I milli- 
watt into 600 ohms (0.7746 volts RMS). If any 
other reference is desired, the dBP range is 
used. To "program" a reference into the model 
DVM56, simply press the ohms & dBP zero 
button while measuring the reference. All fur- 
ther dB readings will be referenced to the pro- 
grammed reading. 

Another feature is the ability to select the 
resolution for a particular application. By 
pressing one of the three pushbuttons on the 
front panel, the user can select 3-digit, 4-digit, 
or 4V;-digit resolution. As the instruction 
booklet points out, the 4'A-digit readout will 
most likely be most important when using the 
DVM56 in calibrating procedures. For most 
applications, 3 digits will suffice. Certainly, 4 
digits exceed the capabilities of most DMM's, 

There is also a range hold button. Since 
the model DVM56 will actually switch 
through as many as three basic ranges of volt- 
ages, it will be useful to be able to perform 
multiple measurements using the same range. 
For instance, if you are servicing a piece of 
electronic equipment where all the voltages 
will be in the kilovolt range, there seems to be 
little reason to allow the model DVMS6 to 
start off in the MILLIVOLT range, autorange to 
the volt range, and finally up to the KILOVOLT 
range. When you want to use one range, a press 
of the RANGE HOLD button while a reading is 
displayed, will keep the meter in that range 
until you want to use the autoranging feature 
again. That feature works the same way for all 
functions (voltage, resistance & current). 

Another unusual feature is peak A NULL. As 
most technicians and engineers are already 
aware, DMM's are unable to take the place of 
analog meters when it comes to adjusting traps 
or tuned circuits where an exact minimum or 
maximum reading is needed. This feature will 
do a fantastic job of such peaking or nulling. 
Two small LED indicators (labeled with + 
and — signs and direction indicators) on the 
front panel are used to indicate a peak or null. 
continued on page 36 
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NOW SONY TEACHES YOU 

THE THEORY BEHIND 
VIDEO COLOR SYSTEMS AT 
THETOUCHOFA BUTTON. 

It's a whole new way of getting an education in color video technology— Sony-style. 

The classroom is home or shop. The seat— your most comfortable. The hours— your own. The 
method— five videocassettes and five accompanying booklets that make up 
a complete, self-paced learning program. With Sony teaching. 

Called "Color Systems," this second course in Sony's Video Funda- 
mental Series is designed for those who require a thorough back- 



ground in all aspects of color theory as it applies to the video 
industry today. 

You'll see clear demonstrations that unravel the myster- 
ies of color circuitry— from cameras to CRT's. You will learn 
about the equipment and signals used for testing, plus useful 
techniques for troubleshooting color video systems. Each cassette 
comes with its own study booklet, whose self-review questions show 
you when you're on top of the material and ready to move on. 

You can order a preview tape, individual tapes on a 
specific subject or the entire Color Systems course in Betamax 
or U-matic format. 

Course Contents: 1. Properties of Color. 2. Color Cam- 
era Systems. 3. Video Display Systems. 4. Encoding NTSC Color. 
5. Decoding NTSC Color, 

Whether you own, sell or service video equipment, or have 
an overall electronics background, "Color Systems' will make you 
thoroughly at home in the world of color video technology 




SONY COLOR SYSTEMS COURSE 



VISA- 



I'm interested in learning color video technology. Please send me: 

COLOR SYSTEMS SERIES-COMPLETE 

(5 cassettes/booklets, customized album and binder supplied) 

Betamax □ i hr. □ 2 hr„ S295.00 

Regular Price SS 30.00 

Va" U-matic D S355.0O 

Regular Price S405.00 
INDIVIDUAL LESSONS 
{ Price per cassette / booklet) 

Betamax n 1 hr. D 2 hr. 566.00 

Vt" U-matic D S81.00 

Circle lesson * and indicate quantity desired in space provided. 



We honor VISA and MasterCard via phone or mail. 
Nfime 




££ 


Address 


Tily Sraip 


Zip Cdde Phnnr * 




VISA/MasterCard Number 


Exp. Date 



PREVIEW TAPE 

Betamax D I hr. D2hr S12.50 

U-matic D 528.00 

Add appropriate sales tax and 51.75 per cassette (58.75 for complete 
course) for handling and shipping. (UPS in continental US. If outside, 
add S30.00 for Export Charges, plus Collect Freight Charses: special 
handling is extra.) For phone orders, call (213) 537-4300, x331. or visit 
your local SONY Video Products Dealer. 



Signature 

Mail to: Sony Video Products Companv. Tape Production Services, 

700 W. Artesia Blvd., Compton. California 90220. 

□ Please send additional information. 

NOTE: Tapes returnable if defective when received. Please allow two 

weeks for delivery 



soisty: 



Video Communications 
Sony. Betamax and U-matic arc registered trademarks of the Sony Corp. 
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EQUIPMENT REPORTS 

continued from page 34 



In use, the operator selects the desired func- 
tion, depresses the peak & null button, con- 
nects the test leads to the circuit to be 
adjusted, and watches the two red lamps on the 
panel. When both lamps glow (and one or the 
other of them goes out when you adjust the coil 
or other device) the circuit is in perfect adjust- 
ment. The markings indicate which way you 
must adjust to obtain a peak or null. 

Large (0.5-inch) LED's are used in the dis- 
play and are easy to read at a distance. A bail- 
type handle also serves as a handy tilt stand for 
bench use, and the construction of the cabinet 
is rugged enough to withstand hard useage. 

Front-panel banana jacks let you use any test 



leads you may already own. Three high-quality 
leads are supplied. Two of the leads (black and 
red) have alligator-clip terminations, while the 
third (red) has a probe. 

As already mentioned, the unit comes with a 
10-kilovolt transient-protector probe (mode! 
TP222). The probe allows the model DVM56 
to make DC-voltage measurements up to 10 
kilovolts. Sencore recommends that the probe 
be used whenever DC voltage measurements 
are made, as it increases the meter's input 
impedence, resulting in less circuit loading. 
That means, of course, a more accurate read- 
ing. The isolation resistor in the probe also 
tends to decouple the leads from the circuit, 
and that results in less capacitive loading. 

Although readings obtained using the probe 
were good, there were some drawbacks. In use, 
the probe, which is five inches long, is slipped 
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onto the end of the standard probe, which is 
also five inches long. That results in a rather 
clumsy, 10-inch-long test probe. Additionally, 
the probe must be removed for all ranges other 
than dc volts. 

The model DVM56's case has feet for stabil- 
ity when used on a flat surface. Other case 
features include a provision for cord storage, a 
clip for the 10-kilovolt probe, and a spare-fuse 
compartment. There is also a 1 5-volt accessory 
jack for use with the optional LA220 AC 
amplifier. A slide-out chart at the bottom edge 
of the case (just under the front panel) has 
complete instructions for using the unit. 

One of the few problems noted in use is the 
delay in obtaining readings once the test 
probes have been attached to the circuit. The 
instructions list the "thinking time" for the 
microprocessor as two seconds, maximum. 
However, you will have to get used to that 
delay first, as most good technicians place a 
probe on a connection and look at the meter 
with the expectation of seeing a reading imme- 
diately. The two seconds may seem like an 
eternity to a fast technician. The delay is short- 
ened when using the range hold function, as 
the unit will not have to cycle through the 
ranges. However, it seems as though the time 
is lengthened when using the TP222 probe. 
When you consider that you would have to 
reach up and change the ranges of a normal 
meter, perhaps the wait is justified. To be sure, 
you can get used to it. 

The model DVM56 sells for $795. R-E 



Alliance Model HD-73 

Heavy-Duty Antenna 

Rotator 
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ALLIANCE. MANUFACTURER OF THE FAMOUS 

Tenna-Rotor TV antenna rotators since the 
early 1 950's, has released a heavy-duty antenna 
rotator designed for amateur and CB use. The 
model HD-73 comes well packaged with a con- 
trol unit, a rotator motor, accessory hardware, 
and a manual. The six-conductor cable re- 
quired for installation is not included. 

Before purchasing any rotator, you should 
determine whether it will be adequate for your 
antenna. Wind loading and vertical-weight 
bearing are probably the two most important 
considerations. Because the rotator is affixed 
10 the uppermost part of the antenna mast or 
tower, an additional vertical support is re- 
quired to attach the antenna to the rotator. The 
longer that vertical support is, the greater the 
stress on the rotator because of leverage from 
continued on page 38 



We gave 

solderless breadboarding 

a new name. 



Proto- Board* breadboards, by 
Global Specialties. The leading name in 
solderless breadboarding. 

You find them wherever electron- 
ics is important. From labs to production 
lines to classrooms to home workshop 
benches. Their name, synonymous with 
solderless breadboarding. And for 
good reason. 

Proto-Board breadboards intro- 
duced engineers, technicians 
and hobbyists to a new way 



of designing and building electronic 
circuits: as fast as they can think. 
Testing, modifying and expanding as 
quickly as new thoughts occur. 
Saving precious time and money by 
freeing creativity from manual labor 
Global Proto-Board 
products are arrays of 
solderless sockets and 
bus strips that 
emulate PC 
board layouts 



while permiiting instant insertion 
and removal of components from the 
largest DIP to the smallest discretes. 
With a rugged construction built to pro- 
vide positive connections and withstand 
day-m. day-out professional use— even 
as test fixtures. And mounted on sturdy 
metal backplanes, for extended high- 
frequency use and extra durability, 

Their value and versatility are why 
so many professionals and hobbyists 
are "Proto-Board"-ing. And why you 
should be. too.. 




70 Fulton Terr , New Havefl. CT 06509 (203) 624-3103. TWX 710-465-122? 

OTHER OFFICES: San Fianeisco (415) 421-6672. TWX 910-372-7992 

Europe. Phone Satfran-WalOen 0799-21662. TLX 817477 

Canada: Len Finkler Lid., Oownsview Ontario 



GLOBAL 



Call toll-free for details 
SPECIALTIES 1 800 243-6077 

*^P ^ ^^ ■" — i"" m^*r Dunnq business hours 

CORPORATION 

O Copyright 1981 Global Specialties Corporation. 
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See us at E.D.S. 81, Booth No. T/10, 12 and U79, 11 



Ouiett©te 

The Original... 

A First in the industry, with 
over thirty years of use by 
satisfied customers. 

Spray Pack Mark II 
gets Into places of 
close tolerance and 
washes out the dirt, 
leaving a thin film of 
lubricant which lasts 
indefinitely, with zero 
effect upon current 
capacity and 
resistance. 
Spray Pack Mark II 
has been tested and 
proven in the Space 
Age and Is still the 
finest I ubri -cleaner 
available. It is quick, 
safe, effective - a 
MUST for every tool 
caddy. 

Spray Pack Mark II 
is the best-priced 
lubri-cleaner. 

Available at Leading Distributors 




Product of 



f; QUIE TROLE 
COMPANY 
455 Montgomery Buiklina 



455 Montgomery BuikJiru) 

Spartanburg. SC 29301 

803- 582- 4837 
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EQUIPMENT REPORTS 

continued from page 36 



wind loading. When vertically polarized beam 
antennas are used, that problem is aggravated. 
No metal vertical part of the antenna support 
should be closer than one-quarter wavelength 
to the lowest tips of the antenna elements. 
Assuming' that a two-meter beam is used, a 
nonmetallic support between the antenna 
boom and rotator should be about three feet 
long. 

In CB installations the nonmetallic support 
above the rotator theoretically should be at 
least 18 feet long! Obviously, that length is 
rarely (if ever) met in the field, but it could be 
a consideration for those operators who want 
the best radiation pattern possible from a verti- 
cally polarized antenna. Horizontally polarized 
antennas present no such problem, and can be 
mounted as close to the rotator as is practical. 

The model HD-73 rotator weighs approxi- 
mately 1 lbs. when mounted, and is housed in 
heavy-duty aluminum. It is designed for wind 
loading in excess of 100 miles-per-hour (10,7 
square-feet-per-wind-load area) and is water 
resistant. The rotor provides 400 inch/pounds 
of starting torque, and 1800 inch/pounds of 
brake torque to resist windmilling. 

The motor is designed to operate from only 
20 VAC {provided by the control unit) in 
order to comply with safety limits mandated 
by Underwriters' Laboratories, Inc. 

An improved braking action reduces torque 
stresses on the antenna system. There is very 
little play noticeable in the bearings. Those 
bearings fill two complete raceways to help 
equalize the weight load on the rotator. The 



system can accommodate up to 1000 lbs, of 
balanced vertical load. 

The support bracket is designed for in -tower 
centering without having to use shims. Four 
bolts are provided for mounting the unit with- 
out spacers; in addition, a drilling template is 
supplied. 

Alternatively, the rotator can be mast- 
mounted. No-slip support brackets are sup- 
plied that have a good "bite," and can accom- 
modate a mast pipe of 1 Vi-2'/j inches O.D. 

The control unit is powered from 1 20 VAC 
at 0.8 amps. It is housed in a plastic cabinet 
and features a large, brightly illuminated azi- 
muth-indicating meter that is lighted by a 
replaceable bayonet-base panel bulb. 

Calibration is shown in 10-degree incre- 
ments, as well as in compass points. In our 
tests, resolution of the indicator was very 
good — within a few degrees. A front-panel cal- 
ibration control definitely helps to trim up the 
accuracy. 

The motor is activated by pressing a bar on 
the control unit, either to the left or the right 
to correspond with the desired beam rotation. 
Dual speeds are featured: fast (approximately 
1 rpm) and slow (approximately ! /i rpm). 

Overload protection is provided by both a 
fuse and a thermal switch. Overheating is a 
problem, and it is recommended that the mod- 
el HD-73 not be used for extended periods of 
rotation. The transformer is small and becomes 
quite warm with only moderate use. The con- 
trol unit is switched off when not in use. 

Contact sparking of the controlling wafer 
switch was visible and audible during some 
rotator activation. Subsequent inspection re- 
vealed that the open contacts are large enough 
continued on page 42 
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FREQUENCY METER FOR 

TESTING MOBILE TRANSMITTERS 

AND RECEIVERS 

Portable ■ Solid State* Rechargeable Batteries 



The FM-2400CH provides an accu- 
rate frequency standard for testing 

and adjustment of mobile transmit- 
ters and receivers at predetermined 
frequencies. 

The FM-2400CH with its extended 
range covers 25 to 1000 MHz. 

The frequencies can be those ot the 
radio frequency channels of opera- 
tion and/or the intermediate frequen- 




cies of the receiver between 5 MHz 

and 40 MHz. 

Frequency stability: = .0005% from 
+ 50° to +104T. 

Frequency stability with buitt-in ther- 
mometer and temperature corrected 
charts: =00025% from +25° to 
+ f 25° (.0001 25% special 450 MHz 
crystals available). 

■ Tests Predetermined Frequen- 
cies 25 to 1000 MHz 

■ Extended Range Covers 950 
MHz Band 

■ Pin Diode Attenuator for Full 
Range Coverage as Signal 
Generator 

• Measures FM Deviation 



FM-2400CH (meter only) $690.49 

RF crystals (with temperature 

correction) $28,89 ea, 

RF crystals (less temperature 

correction) $21.92 ea 

IF crystals catalog price 

Write for catalog 




INTERNATIONAL CRYSTAL WFG. CO.. INC. 
10 North l*< Oft^kDflu City. GMi 73102 
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H-19 Professional 
Video Terminal 



You'll be 
a little richer 
after building 
one of these. 



,nmwniuuui umu\m\ 



H-8 Personal 
Computer with Dual 
Floppy Disk Storage 




H-89 All-ln-One 

Computer with 

Floppy Disk Storage 



Richer in knowledge 

Once you built! your own computer, you'll 
know it inside out. You'll know how to 
make it work for you, how to make it grow 
as your skills grow. 

Richer in savings 

Build-it-yoursetf kits cost less - about 30% 
less lhan comparable assembled comput- 
ers. And you'll probably never need to pay 
someone for service because no one will 
know your computer better than you. 

Is it hard? 

Nol at all. Heath makes it simple with easy- 
embie designs and with step-by-stcp 
manuals that guide you from unpacking to 
final plug-in. And a Heathkit helping hand 
is always just a phone call away. 




Innovative software 

Heath offers you innovative programs for 
running your home or business, and excit- 
ing games for your family. You can have 
i (ft™ BASIC", one of the mosl power- 
ful and widely used languages; 
Healh User's Group (HUG) will share with 
you a library of over 500 programs to make 
your computer serve you in ways you 
never imagined. 
Complete hardware 
Choose from three computer systems: 
The H89 All-ln-One Computer gives you 
everything in one compact, convenient 
unit. 

The flexible H8 gives ymi iho freedom to 
combine memory and interfacing for ex- 
actly the system you require. 
And the powerful H11A gives you 16-bit 



power for your most complex programs. 
The Heathkit line includes video terminals, 
matrix and letter-quality printers and a 
complete selection of accessories. You'll 
even find award-winning sell-instruction 
packages to teach yourself programming 
in BASIC or Assembly. 

FREE,# 

CATALOG|yy§ 

It's all inthe<fj!BBfi&"?.: 

new 104- page" 

Heathkit Catalog, 

along with nearly 400 electronic kits for 

your home, work or pleasure. Send for 

your free catalog today, or pick one up at 

your Heathkit Electronic Center.* 



Heathkit 



"Visit your Heathkit Electronic Center in the U.S. oi Canada where Heathkit Products ate 
displayed, sold and serviced. See your white pages lor the location nearest you. Heathkit 
Electronic Centers are units ol Veritechnotogy Electronics Corporation In the U.S. 



Write to Heath Company, Dept. 020-774, Benton Harbor, Ml 49022 
(In Canada write Heath Company, 1480 Dundas St. E., Mississauga, Ont. 14X 2R7) 
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EQUIPMENT REPORTS 

continued from page 38 



to accommodate the current. The sparks may 
be disconcerting but do not appear to pose any 
hazard. 

Cable installation is simple. A chart directs 
the user as to which type of cable lo order for 
the length of control line needed. Screw-type 
terminal blocks are included on both the con- 
trol unit and rotator housing to accommodate 
the six-conductor cable. 

The manual is one of the best we've seen. It 
is fully illustrated, and includes theory, in- 
structions, a troubleshooting guide, a schemat- 
ic diagram, an exploded diagram of the rotator, 
and a complete parts list. 

We judge the Alliance model HD-73 heavy- 



duty antenna rotator to be a reliable system for 
most nondemanding amateur and CB installa- 
tions. It sells for SI 54.95. From the Alliance 
Manufacturing Co., 22790 Lake Park Blvd., 
Alliance, OH 44601. R-E 



Radio Shack Model 
63-3001 Metal Detector 
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ADVANCE IS PROUD TO INTRODUCE the 

Line of High Quality Digital Multimeters 
Featuring The New 130 Hand-Held DMM 
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Rugged DMMs from Keithley — all feature large, bright 
LCD display, easy-to-use rotary switches, externally accessible 
battery and fuse, 10A current range, diode test capability, low 
battery indicator, cushioned components. 

Model 131. Similar Model 130. Our 

to Model 130, with most popular model, 

increased _ the price/ perfor- 



accuracy 134 mance champ . . X15 convenience 



Model 135. First 
4 1 /2-digit DMM with 
hand-held 

s 219 





ACCURACY 




SENSITIVITY 




MODEL 


DCV 


DC A 


ACV 


ACA 
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DCV 


DCA 


ACV 
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130 
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1% 
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0.05% 


0.5% 
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Case SI 0.00 Shipping S3. 00 



THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE 

800-223-0474 

L 54 WEST *51ti STREET. NEW YORK N V 10036 2\2QST 222* 




THE MAJORITY OF METAL LOCATORS CAN BE 
divided into three basic types: BFO, induction 
balance, and transmitter-receiver. The new 
Radio Shack (1400 One Tandy Center, Ft. 
Worth, TX 76102) model 63-3001 metal loca- 
tor is the latter type. 

The unit is equipped with a telescoping alu- 
minum shaft that may be adjusted in length to 
suit the user. The extendable shaft is long 
enough for average-height users. A tall adult 
might have to stoop over slightly to get the 
search head close enough to the ground for 
sensitive searching. 

The locator requires 6 "A A" cells (not sup- 
plied). The battery compartment is easily 
accessible through a sliding cover. No assem- 
bly is required and the unit is ready to go as 
soon as It is unboxed. 

The search head is made of plastic and it is 
water resistant. But it is not immersion-proof, 
so don't plan on using the unit to probe for 
objects below the water line. The tilt of the 
search head is adjustable to suit the user. 

Two coils located in the search head arc used 
to locate buried or hidden objects. The coils 
are arranged so that the signal from the trans- 
mitting (search) coil cannot be detected by the 
receiving coil. When the search head passes 
over an object, an electromagnetic field be- 
tween the coils changes shape, and the receiv- 
ing coil can then detect the signal from the 
transmitting coil. 

Some materials (non-ferrous) cause the field 
to diverge (spread out), while ferrous (iron) 
substances cause the field to converge (squeeze 
together). Those dissimilar fields are used to 
analyze a target, or lo discriminate against 
trash in the ground. The search coil is Faraday- 
shielded to minimize capacitive effects. 

Two controls are used to adjust the detector 
for best sensitivity. One of those controls 
selects between ferrous and non-ferrous mate- 
rials; the other is used for peaking. Indication 
is provided both by a visual panel meter and a 
speaker. A third control sets the speaker vol- 
ume. The meter is tilted for a comfortable 
viewing angle. For noisy environments, or 
where quiet operation is preferred, an ear- 
phone (included) can be used. Using the ear- 
phone turns off the speaker. 

A shielded four-conductor retractable mike 
cable connects the search head and the control 
compartment. It is mounted internally through 
the center of the heavy-gauge, seamless alumi- 
num-tubing shaft. The shaft itself is securely 
attached to the control compartment. 

A phenolic printed-circuit board contains 
five transistors and two diodes. It is etched well 
and neatly laid out. The board is very roomy 
and is easy to service should service ever be 
required. Unfortunately, no circuit diagram is 
provided. 

In order to extend battery life, we followed 
the manual's instructions and bought Radio 
Shack's alkaline batteries. The detector 
wouldn't work at all. A close inspection 
revealed the cause. The center-post terminals 
of the Radio Shack alkaline batteries are too 
short to touch the contacts in the battery com- 
partment. Use standard "AA" cells, or make 
sure that the batteries you buy have center 
posts long enough to make contact with the 
battery holder. 

Once the unit was operating, we proceeded 
to adjust it as recommended in the manual. 
The manual provides a number of valuable 
tips. Read it, then read it again! Metal locators 
are tricky to use; practice is necessary! 
There was some capacitance effect; non- 
contimted on page 89 



Video Review 



nows a bright idea 
when it sees one. ik 
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Video Review magazine tests a lot 
of sophisticated video products. 

They get to see virtually every 
make and type of color TV receiver 

Which makes their seiection of 
Magnavox as their standard TV 
receiver pretty impressive. 

"We thought the Magnavox picture 
quality and resolution were superb!' 

"Ever since Video Review began 
testing products" says the maga- 
zine, "we've been looking for a 
top quality, 19-inch TV set that 
might serve as a standard of refer- 
ence for all of the other products 
we test. . .video cameras, video 
cassette recorders, video cassettes. 

"We thought the Magnavox 
picture quality and resolution were 
superb, and that off-the-air sensitiv- 
ity was also extremely good. 

"Major VHF channels were 
received with uniformly accurate 
color fidelity. This receiver 
produced superior color pictures 



even when using its own indoor 
VHF and UHF antennas'.' 

"The special tuning features and 
remote control capabilities of the 
Magnavox receiver are awesome!' 

The tuning system is purely elec- 
tronic and totally digital" they con- 
tinue. "There is a fine tune switch 
and a memory lock button. If any 
channel is received mistuned. the 
user simply fine tunes up or down 
in frequency by holding the button, 
and when perfect tuning has been 
achieved, the button is released and 
the memory lock button is 
depressed once. 

"Nearby is Magna vox's Video- 
matic feature. Depressing this 
button activates the electronic eye 
for automatic brightness adjust- 
ment, color adjustment circuits and 
automatic fine tune!' 
" ..unusually good for any receiver." 

Overall, Video Review rated the 
Magnavox 9.5 or better (out of a 
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possible 10.0) on Video Quality, 
Reception Sensitivity. Color Fidelity. 
and Video Resolution and Fidelity. 
As they put it. ...unusually good 
for any receiver." 

We can only add that once you 
see a Magnavox color TV at your 
Magnavox dealer, we think you'll 
agree. 

For Magnavox color TV specifi- 
cations, write Magnavox Consumer 
Electronics Company, Dept. 700, 
RO. Box 6950, Knoxville, 
Tennessee 37914. 

C 1960 MAGWAVOX CONSUMER ELECTRONICS CO 




The brightest ideas in the world 
are here to play. 



" Ybu 

fix TV5... 

what brand 
should I 



You're on the spot. 
Any set you tell your 
customer about has a 
chance of failing sometime. 

But though we're not 
saying we're perfect, we'd like 
you to recommend RCA. 
Because we're sure your 
customer will love its picture 
performance. 

You can find the 
problem and repair it 
quickly if anything does 
go wrong. Because with 
RCA's unitized chassis, 
failures are easy to handle. 



get? 

RCA gives frequent 
hands-on workshops, as 
well as lectures. So when 
failures do occur, vou'll 
be ready 

RCA has more than 
500 parts distributors 
nationwide. We have this 
large network because we 
don't want you to have to 
wait too long for parts. 

We also keep your 
inventory expenses lower by 
using components instead of 
modules, in most circuits. 
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We know your 
customers think you're 
responsible for everything 
about their sets. 
Good and bad. 
And that's why we here 
at RCA are doing everything 
possible to make sure that 
when you finish a service call, 
everybody's smiling. Your 
customer's happy with your 
recommendation. 
And you're still the 
expert. 



RC/1 

RCA IS MAKING 
TELEVISION 

BETTER AND BETTER. 



For your free subscription to kCA COM- 
MUNICA TOR, our magazine of news niid advice for 
service technicians, write RCA d Depi. 1-455, 6f)fl North 
Sherman Drive, Enriiimtipnlix, IN 4fi201: 
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How do microprocessors do what they do? Use an 
assembly language computer to find out. 



JORMA HYYPIA 



THE MOST ENJOYABLE WAY TO LEARN THE ESSENTIALS 
of computer programming is to play with a, hobby-type 
computer that permits communicating with the machine in 
"plain English" by means of a typewriter-style keyboard. 
However, that way you learn little or nothing about the 
way computer magic is actually created by the complex 
patterns of electrical signals whizzing around through those 
mysterious "black-centipede" integrated circuits that cling 
to the PC boards inside every computer. To truly under- 
stand the more esoteric, fascinating fundamentals of micro- 
computer operation, you need to work with a training-type 
computer or with a hobby computer that uses assembly- 
language programming. 

Comparing hobby computers that use the BASIC pro- 
gramming language with assembly-language training-com- 
puters is a little like trying to equate competitive Frisbee 
throwing with chess mastery. It can't be done because each 
requires the development of uniquely different special 
skills. So before plunking down several hundred dollars for 
a bona-fide trainer, know what it can and can't do. For 
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example, you should understand that it 
is not suitable for game playing and 
other conventional entertainment appli- 
cations, or for balancing checking ac- 
counts. It is for serious study, either in 
an academic environment, or at home, 
through some sort of self-education 
program. 

The five computers discussed in this 
article are reliable, thoroughly user- 
tested machines. They are anything but 
carbon copies of each other, since each 
offers unique options you should con- 
sider carefully before making a pur- 
chase. The E&L MMD-I computer is 
an outstanding example of a basic teach- 
ing and control computer. The SYM-I 
has found widespread use in computer- 
control applications. The ELF II , avail- 
able in kit form, is the least expensive 
way for a soldering-iron hacker to get 
into assembly-language computing 
while still having the option of expand- 
ing the system by adding an ASCII- 
keyboard. 

Computer knowledgeable readers may 
be puzzled by the inclusion of the 
COSMAC VIP, which is marketed as a 
home-entertainment computer. Its in- 
clusion in this article is justified because 
it provides a comfortable middle ground 
for those who might be fearful of an all- 
out intellectual plunge into computer 
fundamentals. The VIP can be used to 
explore some of the more esoteric 
aspects of computer operation and pro- 
gramming: but it can also be used for 
highly entertaining game-playing when 
there is need of a temporary respite 
from study. 

Finally, for those who want an easy- 
to-understand but thorough, course in 
computer fundamentals, there's the 
Heathkit ET-3400 and its associated 
learning program. 

Any one of those computers is ideal 
for an electronics hobbyist who invents 
computerizable gadgets, because it can 
be used as a control device as well as a 
learning aid. 

All other factors being equal, you 
may wish to choose a training computer 
that uses the same microprocessor used 
in the high-level language computer you 
already own or plan to buy. That way 
your training will relate more directly 
with your other computer activities. 
For example, the 5 YM-I uses the 6502 
microprocessor developed by MOS 
Technology that is also found in such 
popular computers as Apple II, Chal- 
lenger IP. Superboard II, and PET. The 
popular 8080A microprocessor, origi- 
nally from Intel, used in the MMD-I is 
also found in Compucolor //and in the 
Heathkit H8 computer. The VIP uses 
RCA's own 1802 microprocessor, which 
is also in ELF II. Heathkit' s ET-3400 
features a 6800 microprocessor designed 
by Motorola. The Z-80 microprocessor 
developed by Zilog, used in the Exidy 
Sorcerer and Radio Shack's TRS-80. is. 



unfortunately, available only on fairly 
high-priced single-board computers. 

Some general information 

All of the computers discussed here 
are programmed in what's known as 
machine language. While programs 
written in machine language may take a 
bit more effort on the part of the pro- 
grammer, they are worth it: They run 
more quickly and occupy less memory 
than programs written in BASIC — 
which you may already be familiar with 
from using hobby-type computers. 

Machine language uses numbers, 
rather than words, to generate the 
binary code — ones and zeroes — that is 
used by the microprocessor as instruc- 
tions and data. 

Machine code (instructions in ma- 
chine language) is generally expressed 
using one of two counting systems — 
octal or hexadecimal. 

In our normal, non- programming, 
lives we use a counting system based 
on the number ten (0, 1, 2, 3, 4, 5, 6, 7, 
8, 9). After "9," we move over one 
position and start again (10, II. 12 ... 
etc.). The octal system uses the base 
eight. In octal, you count "0, 1, 2, 3, 4, 

5, 6, 7, 10, II, 12 ... etc." The number 
eight is represented by "10", nine by 
"11," and so on. 

The hexadecimal system uses the 
base 16. In it, you count "1.2. 3, 4. 5. 

6, 7, 8, 9, A. B, C, D, E, F, 10, 11 ... 
etc." The first six letters of the alphabet 
are used to represent single-digit num- 
bers above nine — in hexadecimal, that 
is. Confusing as that may seem, it soon 
becomes second nature. 

Hexadecimal (or hex, for short) is 
particularly convenient for working 
with eight-bit microprocessors because 
with just two digits you can express any 
value that requires eight bits or fewer. 

In practice, you'll probably write 
your programs in assembly language. 
Assembly language uses abbreviations, 
called mnemonics, to give the pro- 
grammer a kind of shorthand with 
which to work. Each mnemonic rep- 
resents a computer instruction and has 
a corresponding op code — a hex or 
octal number that can be fed into the 
computer through a simple keypad. 

After hand-assembling your programs 
using mnemonics, you'll translate the 
mnemonics to op-codes in hex or octal, 
and enter them into the computer. 

Before you purchase your training- 
type computer, watch the prices care- 
fully if you want to obtain full value for 
your dollars. In general, a training com- 
puter should cost substantially less 
than a good high-level language com- 
puter of comparable quality. However, 
you can pay a great deal more for the 
trainer of your choice than for one of 
the least expensive hobby jobs. It is im- 
practical to specify prices in this article 
because market conditions could make 



them change by the time you read it. 
But. more important, what you pay de- 
pends on the extras you want, or need, 
to buy to make the computer of your 
choice fully operable. 

Four of the five computers described 
here use simple LED readouts, but the 
VIP requires the purchase of an RF 
modulator so you can use a regular TV 
set as your display device. Although 
the ELF II has an LED readout, it too 
can be used with a TV set and RF 
modulator. 

It is very important that you consider 
carefully the completeness and intelligi- 
bility of the instructional literature that 
comes with any computer. If it is in- 
adequate, or simply hard to understand, 
you'll find yourself spending more 
money on books. And right there you 
have one of the most persuasive argu- 
ments for taking a good look at E&L's 
MMD-I if you want the best in self-edu- 
cation opportunities. The Bugbook 
literature that comes with it is without 
peer, especially because the text is inti- 
mately related to the MMD-t itself. 

Mini-Micro Designer (MMD-1) 

This trainer, which is widely used a 
an educational aid in computer schools 
here and abroad, and also as a control 
computer for industrial operations, 
makes use of an 8080 A microprocessor 
and octal notation. For any serious 
student/hobbyist, that computer stands 
out as the Rolls-Royce for both self- 
education and control applications. It 
comes complete with a power supply, 
for instant plug- in operation, and com- 
mands a premium price. 

The basic unit comes with an octal 
keyboard, 24 discrete LED's that serve 
as readouts to tell you what is going on 
inside the computer, and a handy 
solderless breadboard on which to plug 
in simple electronic components for ex- 
perimentation. Since those components 
are not soldered, you can disassemble 
an experiment quickly to clear the board 
for the next. If you intend to do a great 
deal of experimentation, the use of a 
second, outboard, solderless bread- 
board is strongly recommended since 
replacement of the built-in breadboard 
is difficult if it should be damaged. 

You get 256 bytes — 8-bit words — of 
RAM (/?andom Access A/emory) for 
programming, plus another 256 bytes of 
ROM (/lead Only Memory) that control 
computer operations. The odds are that 
you will soon want to expand that basic 
setup by adding a memory interface 
upper-deck (see Fig. I ) that provides up 
to 2048 additional bytes of RAM plus 
the circuitry needed to interface the 
computer with a cassette tape-recorder 
and/or Teletype equipment. Beyond 
that, you can expand the memory all 
the way to 64K (65,536 bytes) if you 
have the need and can afford the cost. 

To derive the greatest learning benefits 
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from the MMDS and Bugbooks, plan 
to invest in at least some of the many 
outboard units that can be purchased 
factory -assembled or at lower cost, in 
kit form. But perhaps the best choice is 
a "student station" that incorporates 
many of the outboards into a single, 
peripheral unit, and comes with an 
extra solderless-breadboard plus more 
than a score of extra IC's and other 
components for use in experiments. 

The MMD-i comes with a keyboard 
executive (KEX) PROM (Programmable 
/Jead Cmly Memory) to handle the as- 
sembly-language instructions, You 
should start with that IC, plus an as- 
sociated load/dump (L/D) IC because 
they relate best to the Bugbook text. 
Later you may wish to trade those 
PROM's for replacements, a combined 
KEX/L/D and a Monitor PROM, so 
that you can single-step through any 
program in running sequence, not 
merely through consecutive memory 
locations. 

After completing the self-training 
course in microcomputer use, you can 
continue to use the MMD-I as an ex- 
perimental tool and/or control device. 
For example, it could be used to operate 
a model railroad system automatically. 

SYM-1 

The S YM-l , shown in Fig. 2, is an ex- 
tremely versatile machine constructed 
on a single 8 x ll -inch printed circuit 
board. It uses the 6502 microprocessor 
and is programmed in hex. The board 
includes a 28-key control pad for data 
entry, a six-digit 7-segment LED read- 
out display, 4K bytes of ROM that con- 
tain the operating system and IK of 
static RAM. 

The board also contains five program- 
mable interval timers, four relay drivers/ 
input buffers, 15 bi-directional TTL- 
level lines, and 5 1 I/O lines (expandable 
to 71). Interfaces include a dual-baud- 
rate cassette recorder interface with re- 
mote control and RS-232 (serial) and 
11 Y (parallel current-loop) interfaces. 

On-board memory is expandable to 
4K bytes (and even more, off-board) 
and there is provision for up to 28K 
bytes of user-programmable ROM. 

Software options include an 8K 
Microsoft BASIC and a resident as- 
sembler/editor/loader, both in ROM. 
There is also a Keyboard Terminal 
Module that, together with an inexpen- 
sive RF adaptor and your TV set, gives 
you a complete computer system with 
keyboard entry and video display. 

The SYM-l requires only a five- volt 
power supply. You can either provide 
your own or buy one specifically de- 
signed for the S YM. 

One feature of the 5 YM-l that should 
not be ignored is that fact that is closely 
related to the recently discontinued 
KIM- 1, a single-board computer that 
enjoyed great popularity among hobby- 




FIG. 1— MINI-MICRO DESIGNER, the MMD-1. 
from E&L Instruments, Is shown with its memory 
expansion board. 




FIG. 2— the SYM-1 from Synertek Systems 
Corporation is compatible wHti the K1M-1. It 
uses a 6502 microprocessor. 

ists and for which an enormous amount 
of software has been written. The 
SYM-1 is KIM- /-compatible: Not only 
does it use the same microprocessor as 
the KIM, but one of the two cassette 
formats it uses for program storage is 
the same as the KIM' a and it uses the 
same hardware interface busses as the 
KIM, What this boils down to is that 
any software written and/or recorded 
for the KIM will also run on the SYM-1 ! 

In addition to the SYM-fs copious 
documentation (two thick manuals — 
Reference and Programming) the SYM- 
I user has at his disposal sources of in- 
formation such as The First Book of 
KIM by Butterfield. Ockers and Rehnke 
(Hayden Book Company). 

The SYM-l is not the least complex 
computer described here, but it is 
worthy of consideration by anyone who 
has committed himself to learning how 
microcomputers work and to making 
the most of the capabilities of his 
machine. 

ELF II 

This computer, which makes use of 
RCA's 1802 microprocessor, comes 
factory-assembled or as an easy-to- 
build kit that can be put together in one 
evening. Quality components are used 
throughout. The PC board, for example, 
is of highest grade, double-sided with 
plated-through holes. Sockets are pro- 
vided for three of the 17 integrated cir- 
cuits, and I picked up additional sockets 
for the other IC's for less than five dol- 



lars. I think that the slight extra ex- 
penditure for sockets is a good invest- 
ment since they totally eliminate the 
chance of damaging IC's with soldering- 
iron heat, and because troubleshooting 
by component-substitution becomes a 
cinch. The kit-assembly instructions 
are very clear. 

The kit costs under $100, and you 
can buy a power supply for about five 
dollars extra. Another five spent on 
Tom Pittman's Short Course on Micro- 
processor & Computer Programming 
would be no waste. You can also buy 
the ELF II fully assembled and tested, 
complete with power supply, RCA 1802 
User's Manual, and the Short Course. 

The ELF II features a full hex key- 
pad, two-digit hex output display, 
stable crystal-clock for timing purposes, 
and 256 bytes of RAM that is ex- 
pandable to 64K. Included in the kit is 
an RCA 1861 video-IC that permits dis- 
play of your programs on any video 
monitor, or on a regular TV set by use 
of an inexpensive RF-modulator. 

Most of the left-half of the PC board 
(see Fig. 3) is unused, but is ready for 
the addition of all kinds of add-on's as 
your needs and desires grow along with 
your increasing familiarity with the 
ELF II. Its 5-slot, plug-in. expansion 
bus permits you to add such features 
as: Giant Board kit with cassette I/O, a 
Kluge (prototyping) Board that accepts 
up to 36 IC's, 4K RAM boards, an 
ASCII keyboard, a light pen, a color 
graphics & music system and a video- 
display board. 

Software available includes: Tiny 
BASIC, an assembler, a disassembler, 
the Elf-Bug monitor, and a text editor. 
There is also a recently introduced full 
BASIC that requires 8K of RAM plus 
ASCII and video-display boards. 




FIG. 3— AVAILABLE efthef as a kit or as- 
sembled, the ELF II from Netronics has 256 
bytes of RAM (expandable to 64K). 

Ail that can come later. If you are a 
novice, and are interested in gaining 
some insights into assembly-language 
programming, begin with the kit, which 
permits basic experimentation with 
such fascinating things as a counter, 
alarm system, lock, controller, thermo- 
stat, timer, and telephone dialer, to 
mention a few possibilities. The as- 
sembly manual includes a sample pro- 
gram that displays a picture of a space- 



> 

-< 



47 



/ 



ship on your TV screen, and sugges- 
tions about where to obtain additional 
literature. 

COSMAC VIP 

That computer, shown in Fig. 4, uses 
RCA's own 1802 microprocessor and 
must be connected to a computer video 
monitor or to a conventional TV set by 
means of an RF- modulator. The 
modulator can be used with the add-on 
color board and a color TV if you want 
full-color pictures. 




FIG. 4— THE COSMAC VIP from RCA must be 
connected to a video monitor or, using an RF 
modulator, a conventional TV. 

The VIP comes with 20 interesting 
game programs that you can key into 
the computer with the hex keyboard, 
and then store on cassette tape for 
more convenient future use. Since the 
computer is not intended as a trainer, 
RCA provides no self-instruction mate- 
rial other than the programming manual. 
However, you can learn much about 
assembly-language programs just by 
studying the game programs in the 
manual in context with mnemonic code 
and other technical data also provided. 
Several add-on modules are available. 
For example, a color board (VP590) 
greatly enhances games by displaying 
them in full color on your TV set. You 
can develop your own color programs 
with full control of both foreground and 
background colors. Conversion of the 
basic VIP board to color is easy. Just 
remove three IC's from the main PC 
board and transplant one of them to the 
plug-in color board. You must also re- 
program the CHIP-8 control program 
used with black-and-white image pro- 
gramming into a more powerful CHIP- 
8X program for color. 

For the ultimate in game-playing fun, 

also install a plug-in Simple Sound 

Board (VP595). If you have an early 

VIP model you may have to add several 

IC's and resistors to make the sound 

board operative. If your sound board 

m puts out only a continuous tone that 

9 can't be shut off except with the main 

O power switch, look for the missing 

£E components. 

JjJ For more serious electronic music - 
jj making, try the Super Sound Board 
o (VP550) that features two independent 
o sound-generating systems so that you 
rje can obtain stereo music on your hi-fi 
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audio equipment. There's independent 
control of note frequency, duration, 
and amplitude for each channel, and 
you can program both melody line and 
harmony. It's even possible to add an 
optional drum synthesizer. 

The instruction manual provides a 
short course in music writing, and 
shows how to convert any sheet music 
into computer language so that the 
music can be played through a home hi- 
fi system. You need know nothing 
about writing or reading music, and you 
don't even have to know how to play a 
kazoo to make electronic music, or to 
create all sorts of weird sounds, includ- 
ing "outer space" type music. 

My only problem with the Super 
Sound Board came with writing the re- 
quired PIN -8 machine- language pro- 
gram that drives the system. More than 
3,500 digits on a reference sheet must 
be keyed into the computer memory 
correctly or the program "bombs out" 
and you have to start all over again. For 
that reason, be sure to make a copy of 
your freshly keyed-in program on cas- 
sette tape before you attempt to run it! 
That way, if it bombs, you can quickly 
put the defective program back into 
memory for debugging. It's a lot less 
painful than starting all over again from 
the beginning. If you still have trouble, 
try to borrow a demonstration tape 
from your VIP dealer, or make a copy 
in his store. But that's the easy way out. 

Heath ET-3400 

For those interested in working with 
the 6800 microprocessor, Heathkit's 
ET-3400 (Fig. 5), available either in kit 
form or assembled, fills the bill. 



MANUFACTURERS 

Write to the following manufac- 
turers if you are unable' to find de- 
tailed information about any of 
these microcomputers through 
local retail computer stores: 

MMD-1: E&L Instruments, Inc. 61 
First Street. Derby, CT 06418 

C1RCLE.95 ON FREE ^FORMATION CARD 

SYM-1 : Synertek Systems Corpora- 
tion, P.O. Box 552. Santa Clara, 
CA 95052 

CIRCLE 96 ON FREE INFORMATION CARD 

COSMAC VIP: RCA Cosmac VIP 
Marketing, New Holland Pike, 
Lancaster, PA 17604 

CIRCLE 97 ON FREE INFORMATION CARD 

ELF II: Netranics R&D Ltd., 333 Litch- 
field Road, New Mifford, CT 06776 
CIRCLE 96 ON FREE INFORMATION CARD 

ET-3400: Heath Company, Benton 
Harbor, Ml 49022 

CIRCLE 99 ON FREE WFORMATrON CARD 



It has its own power supply and 
comes with 256 bytes of RAM (ex- 
pandable to 512 bytes) and a IK moni- 
tor program in ROM. Programming is 
done in hex using a built-in keypad and 
data is displayed by six 7-segment 
LED's. 

One nice feature of that computer 
trainer is a built-in solderless bread- 
board for prototyping and interfacing, 
and for memory circuits that can be 
connected to the microprocessor. As- 
sociated "with the breadboarding sec- 
tion is an 8-position DIP switch for in- 
putting binary data to circuits built on 
it, and eight discrete LED's to indicate 
logic states within those circuits. 

Heath also has an accessory, the 
ETA-3400, that connects to the trainer 
by means of a 40-wire ribbon cable. 
The unit comes with IK of RAM and 
can be expanded to 4K. It has an RS- 
232 serial interface for connection to a 
teletype or video terminal, and an audio 




FIG. 5— A BUILT-IN solderless breadboard Is 
among the features of the ET-3400 computer 
trainer from Heath. 



cassette interface that permits pro- 
grams to be stored. 

Also included with the ETA-3400 is a 
Tiny BASIC interpreter in ROM. 
Working from a terminal, you can pro- 
gram in BASIC and, from within a 
BASIC program, call machine-language 
routines that were written using the 
trainer. 

To round things out. Heath offers a 
Microprocessor Self-Instruction Pro- 
gram (course) that uses the ET-3400 as 
a teaching tool. 

As was stated at the beginning, work- 
ing with a training-computer or other 
assembly -language machine is very dif- 
ferent from key board /video chatting 
with a high-level language computer that 
tells you when you've made a mistake, 
and that may even suggest where to 
look for the trouble. Not so with train- 
ing computers. So you'll have to apply 
yourself a lot harder, but that's the way 
you'll learn about microprocessors. 
Learning the inner secrets may not be 
as tough as learning chess, but it will be 
no Frisbee-fling either. Stil! interested? 
Then it's your move! RE 
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It sure doesn't work like a VCR. Look what happens between 

picking the signal off the disc and converting it into 

something that will produce a picture on your 7V 

CHESTER H. LAWRENCE 



IN THE OVERVIEW OF THE RCA VIDEODISC 
system presented last month, we 
pointed out that the output signal from 
the pickup arm was composed of sev- 
eral separate signals. This month we 
will follow the video and see how it is 
processed by the videodisc player cir- 
cuitry. 

Figure 1 is a block diagram of the 
video-processing circuitry. Since the 
signal from the pickup arm includes a 
260-kHz servo signal that could inter- 
fere with the demodulation of the video 
carrier, the composite signal from the 
pickup arm is first fed through a 260- 
kHz trap that removes the servo signal, 
thus eliminating this source of possible 
interference. 



Another potential source of trouble 
is the relatively low-frequency 716-kHz 
sound carrier. It can cause modulation 
of the spacing between the stylus and 
signal on the disc. The phase modula- 
tion of the video carrier that results can 
result in an undesirable 716-kHz visual 
beat (sound beat) in the video picture 
on the TV screen. 

To keep this from happening, the 
NLAC (Non-Linear /tperature Correc- 
tion circuit) shown in Fig. 1 separates 
the sound-beat information, phase 
inverts it and adds it to the original 
signal. In effect, this cancels the sound- 
beat signal before it can appear in the 
video FM signal. 

After passing through the NLAC, 



the video carrier is fed through a 2- to 9- 
MHz bandpass filter network and then 
on to the video demodulator. In the 
video demodulator, the video carrier is 
demodulated to develop the composite 
video signal that is fed to the comb 
filter. 

The defect detector is also a part of 
the video demodulator. It is activated 
whenever a defect in the video carrier 
is spotted. When the defect detector is 
activated its output is applied to the 
comb filter. It causes the comb filter to 
automatically insert the corresponding 
portion of the previous horizontal line 
of information into the output signal 
whenever a defect is spotted. In this 
way, momentary defects in the video 
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FIG. 1— SLOCK DIAGRAM OF THE VIDEO PROCESSING circuitry. The NLAC and DEFEAT DETECTION 
blocks represent circuits you probably haven't even seen before. 
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carrier do not appear as visible noise 
impulses on the picture displayed on 
the TV screen. Instead the previous 
horizontal line fills the gap. The fault 
circuit can fill up to three horizontal 
lines with color information before any 
visible degradation in the signal per- 
formance becomes noticeable to the 
viewer. 

The comb filter is primarily used to 
separate the chrominance and lu- 
minance signals. Efficient chrominance/ 
luminance separation is rather im- 
portant, because the RCA videodisc 
system uses a "buried" subcarrier sys- 
tem that places the chrominance in- 
formation at a subcarrier frequency of 
1.53-MHz. This frequency is approx- 
imately at the midpoint of the luminance 
bandpass. 

The chrominance information, how- 
ever, is frequency interleaved with the 
luminance. As a result, the energy 
content of the chrominance signal is 
spaced at 1/2 the horizontal-rate differ- 
ence from the luminance signals. This 
is why the comb filter can effectively 
separate these signals. 

Non-linear aperature correction 

The signal from the pickup arm is a 
composite of several signals. These 
include the 5-MHz video FM carrier, a 
716-kHz audio FM carrier, a 260-kHz 
servo-sensor signal and a 5-MHz ±716- 
kHz beat signal. The servo-sensor sig- 
nal is eliminated by a trap in the band- 
pass filter that passes frequencies 
between 0.5 and 9 MHz, But this filter 
and trap cannot eliminate the 5-MHZ 
±716-kHz beat signal. If this signal is 
not eliminated undesirable sound beats 
appear on the screen of the TV being 
used to watch the videodisc picture. 
Figure 2 shows the circuitry that 



corrects for the 716-MHz soundbeat 
signal. The video FM carrier is applied 
to the base of Q 101, the NLAC buffer, 
after passing trhough the bandpass 
filter. The buffered signal from QlOl's 
emitter is then fed through RC network 
C106, R108, and C104 to the base of 
Q103, the NLAC amplifier. This signal 
contains the audio carrier and the video 
carrier plus an in-phase soundbeat. 

At the same time the signals from 
QlOl's emitter are also fed through 
capacitor CI 05. diode CR102 and 
capacitor CI 08 to QI02's collector. 
Diode CRI02 mixes the video and 
audio carrier signals and generates a 5- 
Mhz ±716-KHz soundbeat signal that is 
1 80° out of phase with the beat signal 
amplified by Q 101. The in-phase audio 



and video carriers are also there after 
mixing. 

Since the signal from QlOl's emitter 
is also coupled to the base of QI02; 
diode CR101. which is connected from 
Q102's emitter to ground through 
CI 07, conducts out of phase with diode 
CR102. This produces a soundbeat 
signal that 180° out of phase with the 
soundbeat signal from diode CR102. 
This signal is inverted by Q102 and 
along with the signal from CR102 
appears at Q102's collector. 

In Q103's base circuit, the 180° 
phase-shifted 716-kHz soundbeat is 
added to the in-phase 716-kHz sound- 
beat from QlOl's emitter. This cancels 
the soundbeat information in the video 
carrier signal, which is then amplified 
by NLAC amplifier Q103 and NLAC 
driver Q104. The output signal is 
coupled from the emitter of Q104 and 
supplied to the video demodulator 
circuit. 

Video FM demodulator 

The video FM carrier output from 
the NLAC circuit, after having been 
corrected for sound-beat information, 
is supplied through a 2- to 9-MHz 
bandpass filter to pin 3 of video de- 
modulator IC U201 (see Fig. 3). The 
incoming FM video carrier is first 
amplitude limited by a limiter stage and 
then coupled to one input of a phase- 
lock-loop detector. The other detector 
input is a 5.3-MHz VCO signal. Its 
center frequency is set by C215, This 
capacitor is connected between pins 5 
and 6 of the integrated circuit. A filter 
network is coupled to pins 5 and 6 of 
the integrated circuit to filter the PLL 
{Phase Lock Loop) feedback signal. 

The modulation on the video FM 
carrier causes the frequency of the 
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FIG. 2— SOUNDBEAT CORRECTION CIRCUIT eliminates a signal that would cause undesirable beats 
to appear in the picture on the TV screen when the videodisc Is played. 



carrier to vary. The PLL detector 
generates a difference signal that is 
proportional to the instantaneous 
phase difference between the carrier 
and VCO reference. This difference 
signal (or error signal) controls the 
frequency of the 5.3-MHz VCO to 
maintain phase lock between the carrier 
and the VCO. Since the VCO fre- 
quency is forced to track the carrier, 
the error signal, that controls the VCO, 
is the original video information. 

Demodulated video output exits the 
integrated circuit at pin 7. Here it is 
filtered and then coupled to the base of 
phase equalizer transistor Q201 
through video LEVEL ADJUST control 
R202. After being phase equalized by 
Q201, the signal is reinstated into the 
integrated circuit at pin 9 where it 
passes through a gated inverting am- 
plifier and leaves the IC at pin 11. 

Before demodulation, the amplitude- 
limited video carrier signal is applied to 
a defect-detection circuit in U201. It 
compares the incoming video FM 
carrier with the VCO. The defect- 
detector circuit generates a logic HI 
whenever video-carrier loss is de- 
tected. The logic hi defect-detector 
input is fed through an inverting am- 
plifier to produce a logic lo output dur- 
ing a defect. The logic lo defect- 
detector output pulse at pin 13 is 
coupled to the comb-filter circuit to 
gate ON the defect-correction circuitry. 

During LOAD/UNLOAD, RAPID ACCESS 

forward and reverse, and pause, the 
output of the video FM demodulator is 
"squelched" to prevent noise from 
appearing on the TV receiver screen. 
This is done by applying a not squelch 
signal (SQ) to pin 8 of the integrated 
circuit. Internally, the squelch circuitry 
controls both the inverting amplifier 
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FIG. 3— VIDEO FM DEMODULATION CIRCUIT is effectively contained in a single IC. Note that the 
defect detector is also built into this rather special-purpose device. 



that provides the composite video-out- 
put signal to the comb filter, and the 
defect pulse-inverter circuit. The 
squelch action on the defect-inverter 
circuit prevents the defect gate output 
from going to a logic LO when the carrier 
disappears because the stylus has been 
lifted off the disc. If the defect-detec- 
tion output were not disabled, the 
comb-filter circuit would continue to 
recycle the previous horizontal line of 
information. 

When the not SQUELCH line returns 
to logic HI, the video demodulator is 
allowed to operate. However, noise 
generated by lack of video carrier does 
not appear in the demodulator output 
signal at pin 11. Internal positive-going 
defect-detector pulses, generated when 
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FIG. 4— BLOCK DIAGRAM SHOWS A SIMPLIFIED view of the video processing operation. The comb 
filter is fed the composite video signal circuit or a delayed composite video signal. The decision Is 
made by the defect switch. 



the PLL detector is unlocked hold a 
charge of about 2 volts on C22 1 con- 
nected to pin 10. 

As the stylus begins picking up good 
signals and the demodulator PLL 
locks, the defect pulses cease, allowing 
the voltage on C221 to discharge to 1 
volt through the time constant of C221 
and R212. At this point, the internal 
squelch circuitry is deactivated allow- 
ing the video-demodulator output am- 
plifier to resume normal operation. 

The time constant of C221 and R212 
allows enough time for adequate video 
carrier to be recovered. This provides 
nondistorted video information to the 
display when returning to the play 
mode. Once the squelch system un- 
squelches, the squelch circuit no longer 
responds to defect pulses. Therefore, 
the system can only be squelched by 
pulling pin 8 lo via the NOT SQUELCH 
tine. 

Comb filter/defect corrector 

Figure 4 is a simplified diagram of 
the video- processing operation. You'll 
note that the composite video from the 
video demodulator is fed to one input 
of an electronic DEFECT switch. This is 
built into the comb-filter IC. At the 
same time, delayed video is fed to the 
other input of the defect switch. 

The defect gate pulse from the video 
demodulator automatically switches 
the input to the comb filter from the 
composite video output from the video 
demodulator to the delayed video input 
from the comb filter delay line, when- 
ever the defect pulse appears. 

When the video carrier is recovered, 
the defect gate pulse goes hi, switching 
the comb-filter input back to the normal 
composite video output from the video 
demodulator. 
In addition to supplying the delayed 
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FIG, 5— COMB FILER/DEFECT CORRECTOR Operation is detaitod In thlt 
block diagram. It's Important that you understand how It works. 



FIG. 6— FOLLOWING THE COMB FILTER some additional signal pro- 
cessing Is required. Details are shown here. 
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video signal, the comb filter also sep- 
arates the luminance and the buried 
subcarrier chrominance information. 
The combined chrominance is then 
bandpass filtered to separate the ver- 
tical detail and DAXI (Digital Auxiliary 
mformation code used to develop the 
time indication) from the combed 
chrominance signal. 

The comb filter uses a 9.2-MHz 
clock that is developed from the 1 .53- 
MHz clock signal generated by the 
video converter. This 1.53-MHz signal 
is also fed through two phase-shifting 
transistors to provide the clock signal 
needed by the system control circuits. 

As shown in greater detail in Fig. 5, 
composite video from the video de- 
modulator is applied to pin 4 of U301, 
the comb-filter defect corrector. The 
defect gate pulse from the demodulator 
is applied to pin 2. Delayed video in- 
formation from the comb filter's output 
appears at pin 15 and is applied through 
R304 the delayed video adjust con- 
trol to the base of Q301 the video am- 
plifier. The signal is amplified by Q301 
and returned to the defect switch 
through pin 10. 

During normal operation the input to 
the delay line consists of the composite 
video output from the video demodu- 
lator. Whenever the video-carrier 
signal is lost, the defect gate pulse on 
pin 2 of U30I goes to Logic lo. This 
switches the defect switch so it now 
supplies the delayed video signal. 

If the video carrier is lost for an ex- 
tended period, the horizontal line of in- 
formation that occurred before the 
video-carrier loss is recirculated through 
the delay line and back to the defect 
switch several times. 

At the same time the composite 
video is fed to the delay line, it is also 
coupled to two separate amplifier 
channels. One of these is the luminance 
pass channel. This signal is amplified 
and its gain controlled by R328 the 

LUMINANCE ADJUST Control. 



The amplified signal is then fed to 
one input of an internal adder circuit. 
The other input to this adder circuit is 
fed from the output of the delay line. 
Since adjacent lines of luminance in- 
formation contain essentially the same 
information, the adder's output will be 
the sum of the luminance signals. How- 
ever, since the chrominance signals 
have a 180° phase shift from one line to 
the next, these signals will cancel, 
removing chrominance information 
from the adder's output. As a result, 
the signal at pin 18 contains only 
combed luminance information. All of 
the chrominance signal has now been 
eliminated. 

The incoming composite video from 
the defect switch also passes through 
the chrominance pass channel. The 
chrominance pass-channel amplifier is 
an inverting amplifier whose gain is 
controlled by R329, the chrominance 
adjust control. 

The inverted signal from this am- 
plifier is then fed to one input of an- 
other internal adder circuit. The other 
input of this adder is the delayed com- 
posite video. Because of the inversion 
in the amplifier, the chrominance in- 
formation that appears at the inputs to 
the adder are now in phase and a combed 
chrominance output appears at pin 1 
that is twice the value of the incoming 
chrominance. 

At the same time the inversion 
results in the luminance signal being 
out of phase with the delayed signal 
and the luminance signals cancel in the 
adder. Therefore, the luminance has 
been removed from the chrominance 
output at pin 1. 

The delay line that is used in the 
comb filter is driven by a 9.2-MHz 
clock. Its output is divided by six and 
then applied to a phase comparator that 
compares the phase of the divide-by-six 
clock signal with the 1.53-MHz clock 
signal from the video converter. The 
phase comparator output is then ap- 



plied to the 9.2-MHz clock voltage- 
controlled oscillator to insure that the 
clock signal is exactly six times the 
1.53-MHz clock rate. 

After being processed by the comb 
filter, the combed chrominance in- 
formation from pin 1 of U301 is passed 
through Q305, the chroma buffer as 
shown in Fig. 6. The chroma signal is 
then fed through R317, the vdo level 
ADJUST (Vertical Detail Output) control 
to Q303 the vdo buffer transistor. 
Q303's output is then split into three. 
One path is through a filter network 
that passes only vertical-detail output 
signals. These signals are coupled to an 
adder, where they are combined with 
the combed luminance. 

Another output from Q303 is applied 
through VDO driver Q302 and contains 
the DAXI code that is coupled to the 
system control circuit. 

The third combed chrominance sig- 
nal from Q303 is applied to a band- 
pass filter that passes only frequencies 
between 1 and 2 MHz. This signal con- 
tains the chrominance information 
(1.53 MHz ±500 kHz). The output of 
this bandpass filter is fed to R312, the 
CHROMA LEVEL adjust control. Its arm 
is connected to the chroma driver 
transistor, Q304. The resulting 1.53- 
MHz chroma subcarrier is then coupled 
to the video converter IC. 

The combined luminance information 
taken from pin 18 of U301 is coupled to 
Q306 the luminance buffer. And 
from there it goes through a filter net- 
work to one input of an adder circuit. 
The other input to this adder contains 
the signal that has been separated from 
the combed chrominance output. 
These two signals are added to develop 
complete combed luminance. 

Now that we've taken a trip through 
the video-processing circuitry of the 
RCA videodisc player there are im- 
portant circuits still to be described. 
We will examine more of them next 
month. r-e 
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WITH THE UN1CORN-1 ROBOT OPERATING 

under radio control, what now? Why, 
computer control, of course! This part 
will deal with that subject, although, 
because of its complexity, only in general 
terms. 

For those of you already involved with 
computers — micro or otherwise — much 
of what will be discussed here may seem 
elementary. For those who have not yet 
been exposed to that fascinating area of 
electronics we will try to keep things as 
simple as possible. 

What will be covered here will be the 
concepts involved in having the actions of 
a robot determined by an electronic de- 
vice rather than by a human operator. 
That's where much of the challenge of 
computer control comes in. 

A human can exercise his judgment — 
without necessarily having to think about 
it — and change the robot's actions to 
meet the circumstances. The computer 
also has to exercise judgment, but before 
it can do that it must be taught — or pro- 
grammed — how to make judgments; that 
involves a great deal of highly detailed 
programming. 

For those of you who are unfamiliar 
with computers, it is not enough just to 
connect a computer to the robot and say, 
"Go ahead ... do your stuff." Every 
action must be pre-planned, and, more 
important, every consequence of every 
action must be considered and the appro- 
priate reaction prepared. 

That is one reason why we will not pre- 
sent specific programs for robot control 
but will, instead, talk about the way those 
programs will have to function. 

Methods of computer-control 

To put it broadly, there are three ways 
that a computer can be used to control the 
robot's actions. 

The first, and simplest, would substi- 
tute a computer, located outside the 
robot, for the command consoles de- 
scribed earlier in this series. That com- 
puter would be linked to the robot either 
by cable or by radio. 

The program for that system would be 
fairly simple and would allow the opera- 
tor to type in a command, to which the 
robot would respond. For example, en- 
tering "GO" or "G" would cause the 
robot to move forward; "TURN LEFT" 
or "L" would cause it to turn to the left, 
and so on. 

That elementary program could be 
modified to operate with a speech- recog- 
nition device — several of which are avail- 
able for a couple of hundred dollars — to 
allow the robot to respond to the spoken 
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word. The vocabulary would be limited 
(but adequate) but the commands would 
have to be given to the external computer, 
not to the robot directly. 

The second system would be a pro- 
gram, or series of programs, that would 
command the robot to perform a prede- 
fined sequence of actions. 

For example, the robot might be in- 
structed to move forward for ten seconds, 
stop, raise its right arm in a salute, beep 
its horn, and then turn around and return 
to its starting position. 

Such programs could become very 
elaborate, but have a major drawback. 
Unless the robot is equipped to respond 
to its environment (and, so far, it isn't) 
any unknown factor that enters the pic- 
ture could have serious consequences. 

Using the program above as an exam- 
ple, suppose that, unknown to you, the 
robot is facing a brick wall, five feet in 
front of it. Shortly after the robot begins 
to carry out the instructions given to it by 
the computer, it will run smack into that 
wall! Not only will that interfere with the 
rest of the program, but it can also cause 
damage to the robot and, possibly, the 
wall. Or maybe, instead of a brick wall, 
there's a person or a piece of furniture in 
the way. The overall damage — and its 
consequences — could be considerably 
more serious. 

In any case where the robot is operating 
without human intervention, provision 
must be made for the program to be over- 
ridden! 

Any program of that nature must con- 
tain some means for the human supervi- 
sor to stop or alter the robot's actions at 
any time. That is one reason that the 
"drop-dead" circuit was included on the 
latch board (Part 9) — one command 
would activate that circuit and cause the 
robot to stop in its tracks, should any 
unforseen circumstance arise. 

The third method of computer control, 
and the most fascinating, involves the 
■robot having its own, on-board, comput- 
er. The precautions given for the second 
method also hold here. We'll talk about 
that method in more detail shortly. 

Interfacing 

Whichever method is chosen, the robot 
must be equipped to respond to (and, per- 
haps, "talk back" to) the computer. For- 
tunately, the circuits already being used 
by the robot are designed with that in 
mind. 

There are two formats that computers 
can use to output data or to receive it: 
parallel and serial. The parallel format is 
always used by the computer internally. 

The unit of information that the com- 
puter uses for communication is called a 
byte. A byte is made up of eight bits (bi- 
nary digits) — each one either at a logic- 
"high" or logic-"low" state — and the 
computer operates on all eight bits at 
once. Frequently, when a computer is 
used to operate a printer, the parallel for- 




FIG. 33— ALL THE BITS of a byte are sent simultaneously in parallel communications (a). A UART [b] 
converts parallel data into serial data for transmission over a single line. 



mat is used and eight lines are used to 
connect to the printer — one for each bit 
of the byte. 

On the other hand, sometimes it is con- 
venient — or even necessary — to transmit 
computer data using only a single line (by 
telephone, for example). In that case, the 
serial format is used. The computer takes 
each byte and sends it out bit-by-bit, one 
after the other, indicating the beginning 
and end of each byte. At the other end, 
the eight bits are received in the order in 
which they were sent; when they have all 
arrived, they are used in parallel. Both of 
those systems are illustrated in Fig. 83. 
The device that performs the para!lel-to- 
serial and the serial-to-parallel conver- 
sions is known as a UART (f/niversal 
Asynchronous Receiver/ Transmitter). 
UART's would be used if commands 
were transmitted to the robot by radio. 

If you connect your computer to the 
robot by means of a cable from the com- 
puter's parallel port, it would be a good 
idea to use twice as many lines as neces- 
sary (16) and ground every other one. 
That will help keep electrical noise from 
getting mixed in with the data. 

(For more information on how com- 
puters operate see "Your Own Comput- 
er" in the October 1980 issue of Radio- 
Electronics and the article on assembly 
language computers on page 45 of this 
issue.) 

The decoder-, latch-, and relay-driver- 
boards in the Unicorn- 1 use parallel data. 
Using the same technique as used with 
the 7402 IC's on the decoder board, any 
two bits of an eight-bit word (byte) can 
be NOR'd or NAND'ed to produce a single 
control bit for the relay-driver board. If 
you're knowledgeable, more complex and 
versatile encoding/decoding schemes can 
be used. 

Which computer? 

There are two classes of computers that 
must be considered: those for external use 
and those that can be mounted on-board 
the robot. 

Almost any computer that has at least 
one parallel port can be used for the first 
purpose and it is not our intention to sin- 
gle out one manufacturer's over the other. 
If you are contemplating buying a com- 
puter, refer to the articles mentioned 
above. 

The important thing is that the com- 



puter be equipped with a parallel port and 
that it be flexible enough to meet your 
needs — present and anticipated. For ex- 
ample, if you are considering using voice 
control, make certain that there is a 
speech-recognition board available for 
your computer. 

It should be noted that some comput- 
ers — such as the Radio Shack TRS-80 
and the Commodore PET — do not have 
parallel ports as such, but that their 
expansion connectors — frequently used 
to connect to printers — are actually just 
that. The thing to look for is eight data 
lines, usually designated "D(J" through 
"D7." If you have those, you have your 
parallel port. 

You will also want a cassette and/or 
disk interface to allow you to save pro- 
grams that you have written for the 
robot. 

One thing you should avoid are inex- 
pensive computers that are actually glori- 
fied video games. They generally will not 
have the facilities you need and it will 
prove difficult (or impossible) to add 
them. 

The other possibility is a single-board 
computer that can be mounted in the 
robot. In addition to a parallel port and 
cassette interface, that computer must 
also have a hexadecimal ("hex") keypad 
for programming, and some kind of LED 
display, if it is not going to be used 
together with an external computer. An 
example of how such a computer would 
be interfaced to the robot is shown in Fig. 
84, 

A good computer for the purpose is the 
KIM- 1. Unfortunately, that computer 
was recently discontinued; but you may 
still be able to find one here and there. 
Other possibilities include the SYM-1 (a 
sort of super KIM), the ELF-ll or the 
Explorer) '85 (keypad version). Again, re- 
fer to the article on page 45. Both the 
ELF-// and the Explorer/85 are manu- 
factured by Netronics, 333 Litchfield 
Road, New Milford, CT 06776. The 
SYM-I is produced by Synertek Systems 
Corporation, P.O. Box 552, Santa Clara, 
CA 95052. 

Bear in mind that some of those com- 
puters may require a power supply other 
than 5- or 12-volls DC. In that case a 
power inverter (see Fig. 85) can be used 
to turn the robot's 12- volt supply into 117 
VAC, which the computer's power sup- 
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FIG. 84 — SINGLE-BOARD COMPUTER can be connected to nor gate section of latch board or to an 
equivalent circuit designed to give a single output from a two-bit input. That is only one of many 
possible schemes. 




FIG. 85 — AN INVERTER (left rear) may be needed il the on-board computer has power requirements 
other than +5 or +1Z volts DC. 



ply can then convert readily to its own 
requirements. 

Finally, if you already own a computer 
but intend to install another in the robot, 
it would be a good idea to make sure that 
both computers use the same-type, or 
compatible, microprocessors. The KIM-I 
and SYM-l use the 6502, which is also 
found in the Apple 11. OS I Challenger(s) 
and the PET, and the Z-80 in the TRS- 
80 is compatible with the Explorer /85's 
8085. 

The 1802, used in the ELF 11 and in 
RCA's VIP, is not normally found in 
larger computers, but that does not mean 
that an 1802- based single-board comput- 
er should not be used in the robot. 

The fact that both of your computers 
use the same microprocessor means that 
both of them speak the same language, at 
the microporcessor level. That, in turn, 
means that you can use your larger com- 
puter to develop and debug (trouble- 
shoot) programs to run on the robot's 
computer and to download (transfer from 
the larger to the smaller computer) those 
programs, either directly or, if the cas- 
sette interfaces are of the same type, from 
tape. 

The programming itself will also be 



easier, since — assuming that your pro- 
grams are in machine language and not in 
BASIC — you will be able to use an 
assembler, making your work go more 
quickly and also making it easier to follow 
the flow of the program. 

Programming 

As you may have gathered by now, it 
would be impossible to present computer 
programs for robot-control, there being 
so many variables involved. 

If you are working with an external 
computer, you will probably want to work 
in BASIC or another high-level language, 
using the out command, or its equiva- 
lent, to transfer data to the robot. 

As mentioned above, the on-board 
computer will almost certainly have to be 
programmed in machine language. It's 
more difficult to work with than BASIC, 
but it does have advantages. Programs 
take up much less memory space, and also 
run more efficiently. You may even want 
to write your "big-computer" programs 
entirely in machine language through the 
use of an assembler. 

This section has of necessity, been 
sketchy: after all, even books on the sub- 
ject have not been able to cover the mat- 



ter completely. 

If you are going to use a computer with 
your robot, we recommend that you do as 
much supplementary reading as you can. 
Personal-computer magazines such as 
Byte magazine and Interface Age have 
had special issues dealing with robots, 
and the subject comes up frequently there 
and in other computer publications. An- 
other good source of information that is 
often overlooked is your local library. 

Todd Loofbourrow's book, How to 
Build a Computer-Controlled Robot 
(Hayden Publishing Company) contains 
a number of robot-control programs writ- 
ten for the KIM-l (or SYM-l) as well as 
a number of more generalized flowcharts. 
Much of the information presented there 
may be adaptable to your robot. 

A very good — although rather techni- 
cal — article on "An Interactive Program- 
ming Language for Control of Robots" 
by Li Chen Wang appeared in the Sep- 
tember 1977 issue of Dr. Dobb's Journal 
of Computer Calisthenics & Orthodon- 
tia. It involves a robotic simulation on a 
computer's video display and its princi- 
ples could be adapted to control a " flesh - 
and-blood" robot. (That issue, #18, Vol- 
ume II, No. 8, is available in limited 
quantities from: Dr. Dobb's Journal, 
1263 El Camino Real, Box E, Menlo 
Park, CA 94025 for $2.50, postpaid, sec- 
ond class.) It's worth looking into for 
readers already familiar with computer 
programming. 

In the next part of the Unicorn- 1 series 
we will take a look at sensors. We will 
discuss sensors in general, and show you 
some specific examples that can allow 
your robot — and the computer that con- 
trols il — to respond to the world around 
it. 

We would like to hear about how 
you're doing with your version of Uni- 
corn- 1 . Write (and send photographs) to: 
ROBOT UPDATE, Radio-Electronics, 
200 Park Avenue South, New York, NY 
10003. B-E 




"Charlie's OK at fixing computers. He ■< 
seldom does any damage that an elec- jjj 
Ironic technician can't repair." 2 
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THE EMPHASIS IN HOME-ENTERTAINMENT 

products seems to be shifting, at least 
for the moment, from high-fidelity com- 
ponents to video and its many related 
products. Both in the United States and 
in Japan, new video products and ad- 
vances in video technology abound. In 
this article, I will present a few of the 
newsworthy developments that have 
come to my attention in recent weeks. 
Having just returned from a visit to 
the Japan Electronics Show held in 
Tokyo, and personal visits to many of 
Sony Corporation's factories, much of 
the news presented here originated in 
the Orient. It has been my experience, 
though, that even if the products seen 
in Japan are not yet sold in the U.S., 
with a few exceptions they will all 
be sold here within the next six months 
to one year. New ideas and products 
originated by Japanese manufacturers 
are most often test-marketed in their 
own domestic market and then exported 
to the rest of the world. 



Jitterless VCR still-pictures 

Many VCR's, both VHS and Beta 
format, have, for some time, featured a 
"freeze-frame" mode that stops play- 
back of a video tape so the helical -scan 
head drum repeats a single picture over 
and over again, presenting what appears 
to be a still picture on the face of the 
associated TV screen. Unfortunately, 
most of these "still frame" systems 
present a picture that, at its best, is 
somewhat blurred and at its worst is 
marred by wide bands of noise streak- 
ing across the picture horizontally or 
diagonally. 

To understand why this happens, it is 
necessary to review the way video sig- 
nals are recorded on video cassette re- 
corders (VCR's). The system used is 
called an azimuth recording system. In 
the NTSC system of television trans- 
mission, the TV picture consists of two 
fields for each frame. There are 60 fields 
per second or 30 complete frames per 



second. A VCR uses multiple heads to 
record the video signal. In the Betamax 
system, for example, the two video 
heads are located 180° apart, around the 
perimeter of the fast-spinning head- 
drum. One head, tilted at one angle, is 
designated as a "plus" azimuth head, 
while the other head is set at dif- 
ferent, opposite, angle and is desig- 
nated as a "minus" azimuth. One head 
normally records one field and the other 
head records the signal of the adjacent 
field which, together with the first 
recording, equals one complete frame. 
This system, one of Betamax' s distin- 
guishing characteristics, prevents the 
video signal of one track from inter- 
fering with that of the adjacent track. 

With this type of arrangement, when 
the VCR is put in the "still-frame" 
mode (the horizontal motion of the tape 
is stopped and only the head drum re- 
volves), the video head straddles two 
tracks at once, as shown in Fig. 1. That 
is, the head scans part of the A-l Field's 



picture as well as B-l field's picture. 
The "still" picture produced is actually 
a combination of two fields, or one 
complete frame. As can be seen in Fig. 
2, when there is a fast moving object in 
the scene being reproduced, such as the 
rapidly moving end of the golf club in 
the diagram of Fig. 2, the resulting pic- 
ture becomes quite blurred. It can no 
longer be regarded as a true "still" pic- 
ture. 

Sony Corporation, at the Electronics 
Show in Japan, introduced a new model 
Betamax VCR, the SL-J9. They claim it 
is the first home video recorder that can 
produce still-frame pictures that are as 
good as those used in broadcast equip- 
ment. The new capability is the result 
of what Sony calls their Double- 
Azimuth Head. 

The diagram at the left, in Fig. 3, 
shows the ordinary head /drum arrange- 
ment, in which the "A" side has a 
"plus" azimuth head while the "B" 
side of the drum incorporates a "minus" 
azimuth head. In the diagram at the 
right, however, one of the video heads 
(the one that would normally be desig- 
nated as having the "minus" azimuth) 
also has a "plus" azimuth (hence the 
name Double-Azimuth Head). 

When the VCR is placed in the "still 
frame" mode, the signal is read or 
scanned by the normal "plus" azimuth 
head as well as by the "plus" azimuth 
section of the double azimuth head. 
During this mode of operation, the 
"minus" azimuth portion of the head is 
inactive. As shown in Fig. 4, when the 
tape is stopped, only the signal that was 
recorded on the "plus" azimuth track 
is scanned. This means that the Bl field 
(in Fig. 1) is not traced at all. In play- 
back, the Al field is played back twice 
during the still mode of operation. All 
this results in a completely motionless 
picture. To get slow-motion that is 
equally noise and jitter free. Sony has 
combined this new still-frame approach 
with normal playback. Thus, in the 
slow-motion mode, still frame is fol- 
lowed by normal playback, which, in 
turn is followed by another still picture, 
etc. 




A1 + B1 PICTURE 

FIG. 1— DUAL HEADS IN TODAYS VCR's often 
result In blurred pictures because the two fields 
that make up a single picture can be different. 




FIG. 2— THIS BLURRED PICTUHE was caused 
when the two fields shown in Fig. 1 were com- 
bined to form this stop-frame picture. 
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color monitor components ranging from 
a giant 27-inch screen (measured diago- 
nally) down to a 16-inch version. Since 
the monitors contain only the electron- 
ics needed to produce the high-quality 
color picture and its associated audio 
tracks (there is no TV-RF/IF section), 
the tuner section of a VCR is used with 
the Prof eel monitors. Optionally, the 
viewer can buy a separate Profeel com- 
ponent tuner at a cost (in Japan) of ap- 
proximately $300.00. In Japan many of 
the broadcast programs already trans- 
mit stereo audio along with the TV pic- 
ture. The stereo audio signals coming 
from the VCR or the component tuner 
can be fed directly to a component high- 
fidelity system or the matching Profeel 
speaker systems available as part of the 
program. The whole idea suggests that 
someday in the future, video will be- 
come component-oriented in much the 
same way that audio equipment did in 
the 1960's and 1970's. When you think 
about that, it makes a lot of sense, since 
we are seeing more and more video-re- 
lated items that need to be interfaced 
with a television monitor but do not re- 
quire the RF and IF circuitry contained 
in a full TV receiver. 

Panasonic {National, in Japan), Sharp, 
and Sony all offered three-system video- 
cassette decks. The three systems re- 
ferred to have nothing to do with the 
VCR format, but rather relate to the 
three systems of standards used in TV 
broadcasting around the world. Thus, 
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FIG. 3— COMPARISON OF CONVENTIONAL HEAD WITH DOUBLE-AZIMUTH HEAD can be seen In this 
side-by-sfde comparison — only the azimuth of the second head has been changed in the double- 
azimuth head. 



Other video innovations 

The Tokyo Electronics Show also 
saw the introduction of new VCR's and 
receivers that can handle any of the 
world's major broadcast video systems, 
new lightweight video cameras, and 
what may well become the central com- 



ponent in the home entertainment sys- 
tem of the future, a TV monitor color 
screen called Profeel, also introduced 
by Sony Corporation. 

Profeel, as presently offered to the 
Japanese domestic consumer, consists 
of three different sized high-quality 



Sony's version of this new VCR, the 
SL-T7, can record and play back in the 
PAL and SEC AM modes used in Europe 
and elsewhere, and can play back (with- 2 
out being able to record) prerecorded -< 
video cassettes using the American and £ 
Japanese NTSC system . To deliver that 2 
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A1 + A1 PICTURE 
"FIELD STILL" 



FIG. 4— USING THE DOUBLE-AZIMUTH HEAD the still-frame picture appears sharper and inter- 
ference-free. 



added versatility, the machine requires 
about 50% more parts than a conven- 
tional VCR and, at Japanese prices, will 
cost about $200.00 more than similar- 
featured one-system machines. Sharp's 
model VC-6500E, a VHS-format unit, is 
similarly priced and also handles all 
three video formats. There were uni- 
versal TV receivers in a variety of 
screen sizes and prices that are also 
switchable and can handle all three of 
the world's major TV standards, as 
well as a variety of different electric 
line voltages and frequencies. 

Status of videodiscs 

Some manufacturer-exhibitors at the 
Tokyo Electronics show exhibited 
more than one type of videodisc — pre- 
sumably to illustrate their technical and 
manufacturing capabilities. Toshiba, in 
fact, showed not only the optical Philips/ 
Magna vox /Pioneer type of player and a 
JVC/Panasonic/GE VHD capacitance 
type, but even had on hand a player 
that could handle the U.S. -originated 
RCA SelectaVision (CED) discs. 

A few weeks after the Tokyo Elec- 
tronics Show closed in Japan, there 
was important news about the looming 
videodisc battle right here in the United 
States. Late in October, 1980 General 
Electric Company, Matsushita Electric 
Company of Japan, (MEI), Victor Com- 
pany of Japan (JVC) and Thorn EMI of 
Great Britain announced formation of 
three jointly-owned companies to launch 
the VHD videodisc system in the U.S. 
in late 1981. The joint ventures consist 
of a program distribution and artistic 
production company, VHD Programs, 
Inc., a videodisc manufacturing com- 
pany, VHD Disc Manufacturing Co., 
and a disc player manufacturing com- 
pany, VHD Electronics Inc. 

According to executives of all the 
companies involved, the VHD system 
combines the advantages of both the 
laser-optical system and the capacitive- 
groove type systems with which it will 
compete. Its 10.2-inch diameter disc, 
developed by JVC, features fast and 
slow motion, fast foward and reverse, 
still -frame mode, and random access, 
with one hour's playing time on each 
side. Since the big question about 
VHD's ability to compete with other 
systems had been the question of avail- 
able programming or software, the 
entry of Thorn EMI into the group is a 
significant development. 



Already negotiations are underway 
with 20th Century-Fox, Warner Home 
Video, Columbia, MGM/CBSand other 
major studios. The initial VHD library, 
subject to final negotiations, will in- 
clude at least 160 current, all-time 
favorites, and future motion pictures 
from major studios and independents. 
VHD Programs, Inc. is also negotiating 
licensing agreements to distribute VHD 
disc programs to the home video mar- 
ket with Walt Disney Productions, 
Film ways and a number of independent 
production companies, including Time- 
Life films. 

The projected VHD player repro- 
duces full-color video programs in two- 
channel stereo sound. The user will 
also be able to select a videodisc with a 
different language on each of the two 
sound tracks. The VHD player rotates 
the disc at 900 revolutions per minute 
(as compared with 1800 rpm for the 
laser-optical disc and 450 rpm for the 
RCA SelectaVision discs). An optional 
random access feature will permit 
viewers to program more than 10 
separate segments for playback in a 
preselected order and speed selected 
for each segment. By adding an optional 
digital audio processor to the basic 
player, digital audio sound for high 
fidelity enthusiasts becomes available. 

In the mastering process of the VHD 
system, information is recorded onto a 
photo-sensitized glass master disc by 
focusing a minute laser beam directly 
onto its surface. The laser beam is split 




SPECIAL SPEED-VIEWING CIRCUrTRV permits 
viewer to listen to sound while he scans the 
tape. The circuitry Is In the VCR. 



in two, with one part used to record 
program information while the other is 
used to record a special tracking signal. 
A metallic disc produced from the glass 
disc is used for the remainder of the 
manufacturing process, similar to the 
procedure that is used in audio-record 
stamping. 

The VHD diamond capacitance -play- 
back stylus used in playing these discs 
has an electrode that detects the capaci- 
tance variations between the disc and 
the stylus. The stylus is able to detect 
both the main signal and the tracking 
signal simultaneously and is therefore 
able to track effectively even though 
there are no grooves in the VHD disc 
itself. 

Listen fast — or slow 

The hand-held remote control unit 
shown in Fig. 5 should be familiar to 
most readers who have seen or own 
one of the new VCR's equipped with 
the special-effects features shown on 
the face of the controller. What may 
not be so familiar is the VSC logo that 
has been affixed to the top of the unit. 
It stands for Variable Speech Control 
Company, a small San Francisco-based 
outfit that has come up with audio cir- 
cuitry that meets the new requirements 
of the VCR's. Now, thanks to the de- 
velopment of a new custom IC, it be- 
cqmes cost-effective for manufacturers 
to include what VSC calls their "speed 
listening feature." While viewers are 
now able to double the viewing speed 
(or, in some cases, increase it even 
more) on a home VCR, they have had 
to content themselves with either 
turning off the audio tracks or listening 
to unintelligible "Donald Duck'Mike 
speech that normally occurs at increased 
speeds. As explained by Mr. Marvin 
Flaks, president of VSC Corporation, 
the human brain can easily process 
verbal information at speeds of 250 to 
300 words per minute, or about twice 
the average speaking rate. At this speed, 
comprehension may actually increase, 
as concentration intensifies. The VSC 
feature simply allows you to listen to 
the increased audio rate by restoring 
the pitch or frequency range of the 
audio tracks to their normal range. 

Among the companies that have 
already licensed VSC technology are 
Sony, Panasonic, JVC, General Elec- 
tric and Aiwa. The feature also lends 
itself to use in hand-held audio-cas- 
sette decks, car tape decks, telephone- 
answering machines, and, possibly, 
videodisc players that also feature fast- 
play modes. 

That's a quick look at what's new 
and what's coming soon in home video. 
One thing you can be sure of is that 
there will be many more innovations as 
manufacturers try to keep up with each 
other, and with the public's demand for 
more sophisticated equipment. R-E 
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for your Hi-Fi 

Here's a high-precision, all-electronic VU 

meter for home recording. An LED display replaces 

the conventional meter movement. 



BRADLEY ALBING 



ANYONE FAMILIAR WITH RECORDING. BE 

it the home recordist or the pro, recog- 
nizes the need for an accurate VU 
meter to facilitate setting audio levels. 
An accurate VU meter allows us to 
maximize the S/N ratio while mini- 
mizing the distortion caused by clip- 
ping in amplifier stages or saturation 
of the tape. 

In the past, the analog, or mechan- 
ical, VU meter was used. Those meters 
were (and are) available with varying 
degrees of accuracy for varying amounts 
of money. As with most other things, 
higher accuracy means higher cost. 
The VU meter responds, more or less, 
to the average level of the audio; al- 
though it can respond fairly quickly, 
it is not a peak-reading or responding 
meter. 

In an attempt to overcome some of 
the shortcomings of the analog VU 
meters, an all-electronic VU meter has 
been designed around the Exar XR-2276 
IC. This bar-graph generator IC is one 
of a series of recent developments by 
IC manufacturers intended for the mar- 
ket previously dominated by mechani- 
cal meters. 

Up until about two years ago, anyone 
wishing to construct a "moving LED" 
or "bar-graph" display had to assem- 
ble a series of comparators and resis- 
tive voltage dividers to monitor the 
analog input and light a series of LED's. 
With the introduction by Texas Instru- 



ments, National Semiconductor, and 
Exar Integrated Systems of a series of 
IC's, the task has been greatly simpli- 
fied. 

All of those IC's are generally the 
same; they use a voltage-divider net- 
work with ten or twelve voltage taps, 
ten or twelve comparators, a stable 
internal reference voltage, and an 
analog input signal buffer. Each volt- 
age tap is applied to one input of each 
comparator, while the other inputs 
are tied together and fed from the out- 
put of the analog signal buffer. As the 
input signal increases, succeeding 
stages of comparators trip, supplying 
drive current to their corresponding 
LED. If the LED's are arranged in 
line, we have a bar-graph display; or, 
in the variation used with the VU 
meter, we may imitate a conventional 
meter dial. 

The resistors in the voltage divider 
may be selected to produce a linear 
response (e.g., 1 volt between any 
trip point and the previous or next trip 
point), a logarithmic response (e.g., 3 
dB between any trip point and the pre- 
vious or next trip point), or a special- 
ized logarithmic scale such as the VU 
meter with its inherent expanded scale 
around the VU point. At the present 
time, only Exar is manufacturing an IC 
suitable for use in a VU meter. 

The XR-2276 has all the circuitry 
necessary to determine the level of the 



incoming signal and display it instan- 
taneously. This peak-reading ability 
helps prevent pre-amp or tape overload 
from rapid, short-duration peaks in 
the program material to which a nor- 
mal VU meter won't respond. Instead 
of using the conventional moving 
needle, the XR-2276 drives a series 
of LED's arranged in a manner similar 
to the VU meter scale with which most 
people are familiar. 

Circuit description 

■Referring to Fig. 1, the input signal 
is applied to resistive divider R 1 through 
R8; the appropriate tap is selected with 
DIP switch SI through S7. The signal 
is then amplified by IC1; Rll is a 
vernier gain adjustment to supplement 
S I through S7. IC2 functions as a full- 
wave precision rectifier. 

The signal is next applied to IC3 
which may be configured for different 
response characteristics: 1) A low-pass 
filter which gives the meter an aver- 
aging response; 2) peak-and-hold re- 
sponse which will show short-duration 
peaks and hold them long enough to be 
seen; or 3) fast or peak- res ponding 
without "hold." The last variation 
includes a jumper that allows the user 
to determine quantitatively the ampli- 
tude and duration of audio peaks by 
the brightness of the LED's while the 
first two variations conform more to 
standard response times for VU and 
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FIG. 1— THE SCHEMATIC DIAGRAM OF THE VU METER used as the prototype of several versions. 
Interior and exterior views are shown in trie photographs. 
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peak-reading audio-level meters. (You 
can wire a SPST switch in place of the 
jumper to allow swucn-seleuLaole re- 
sponse.) 

The audio signal finally arrives at 
IC4, the XR-2276, where it is con- 
verted into one-(or more)-of-twelve 
digital output signals. The output of that 
device goes to the driver- transistor ar- 
rays (IC5 and IC6) and then to the 
LED's. 

The power supply is an unregulated 
split supply delivering approximately 
+ and - 15 volts. 

There are several variations and 
options available to the constructor. 
Those options concern the input atten- 
uator, the LED drive circuitry, and the 
power supply. See Figs. 2 and 3 for 
details. 



Construction 

Nearly all components are mounted 
on PC boards. The display and associ- 
ated circuits for each VU meter are 
mounted on two boards — the foil pat- 
terns are in Figs. 4 and 5. The pattern 
for the power-supply board is in Fig. 6. 
The components used, and the wiring 
of the boards, will be determined by 
the options and variations that you 
select. The two boards used for the 
circuitry and display panel are mounted 
with their foil sides facing each other 
and interconnected with short sec- 
tions of No. 20 or 22 solid wire. You 
can use pieces clipped off resistor leads 
for this purpose. There are twelve 
jumpers across the top of the boards 
and others on each side. Figure 7 is an 
interior view of a stereo VU meter 



with the Option-E ( 120-volt AC) power 
supply. That combination is Version 2. 
See parts list. 

The appropriate components are 
mounted on the power-supply board 
which should then be connected to 
two signal processing and display 
boards. 

The LED's protrude through the 
meter dial which can be fabricated by 
gluing a facsimile of Fig. 8 to stiff card- 
board and punching V6-inch holes at 
the crosshairs. Alternately, you can 
order a ready-made meter dial. (See 
parts list.) Next, the bezel is mounted 
in the enclosure's front panel. The 
easiest way to hold it in place is to run 
a hot soldering iron tip along the ad- 
joining surfaces of the bezel and front 
panel to weld the two pieces together. 
Be careful — don't use too much heat. 
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OPTION C 



FROM 
R18 



-TMQG,uF/> 



25V 



R31 ICJ 



47 K 



741 




R33 
IK 



<R36 J_C9 

?3.3K TO.OI 



-SVr- 



R32 
47K 



> ~ f 2N8111 



CB 

'0.O1 



(+12TO)+15V 



.GNDOR 
COMMON 



RETURN 

OPTION E 



■*■ [-12TOJ-15V 



RECTI 



®LED12 




1 1 7VAC 

INPUT 



OPTION B 
OUTPUT b 

DRIVE 
CIRCUITRY 

FIG, 2— OPTIONS FOR HOME recording use. In 
circuit at a, the stepped attenuator and switch 
have been replaced by a multi-turn trimmer re- 
sistor originally used In controlling the gain of 
IC1. Use the modified LED drive circuitry at b if 
you can get along with lower brightness from 
the Indicators. 




T1 



20VCT, 1A 



NOTE POLARITIES OF 
C1PANDC11 



cio ^ 

1000^F/25V 



+15V 



-16V 



C11 

^M(%F/25V 



FIG. 3— POWER SUPPLY VARIATIONS, Option C is used when you have a convenient external 
source of 24-to-30 volts DC. IC7 and Q1 provide the dual -polarity output voltages. Use the arrange- 
ment at b (Option E) when you want to power the instrument from 117-volt AC lines. 




FIG. 4— FOIL PATTERN for the rear PC board. This board is 2.7 inches 
wide and 2 inches high. 




FIG. 5 — PC PATTERN for the front board. The LED indicators are arranged 
so they protrude through holes in an arc in the meter dial. 




FIG. 6— FOIL PATTERN for the power-supply PC board. It is used for 
both versions of the supply circuit. 




FIG. 7— INTERIOR VIEW of the prototype stereo VU meter. Note how the 
two circuit boards, meter face, and front panel go together. 
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FRONT PC BOARD 



FIG. 9— CROSS-SECTIONAL DRAWING shows 
how parts are fastened to the front panel. 

KIT OF PARTS 

A complete kit of parts for the 
different version of the VU meter is 
available from: BFA Electronics, 
P.O. Box 212, Morthfteld, OH 44067. 
Ohio residents please add appli- 
cable sales tax. 

VIM: Includes Boards 1 and 2 
(front and back boards) and, op- 
tionally, Board 3, depending on 
power source; also 1 bezel, 1 meter 
dial and all parts needed for PC 
boards, case not included. Request 
either Option C, D, or E.* Order: 
VU-1-C @ $27.00 or VU-1-D @ 
$24.00 or VU-1-E @ $31.00. Add 
$2.00 postage and handling. 

VU-2: Includes 2 pieces each of 
Boards 1 and 2 and 1 Board 3, 2 
bezels, 2 meter dials, all appropriate 
parts for all P.C. Boards (parts for 
Board 3 will be for Option E) and a 
plastic case. (Case has no holes — 
user must machine It as required). 
Order: VU-2 @ $74.95. Add $2.50 
postage and handling. 

VU-3: Includes 2 pieces each of 
Boards 1 and 2 and 1 of Board 3. 
$10.00. Add $1.00 postage and 
handling. 

'Option C: 24-30 volts DC opera- 
tion 
Option D: ± 15 volt DC supply 

already available 
Option E: 120 volts AC opera- 
tion 




TD LAMP TEST PUSHBUTTON 
AND RESISTOR (OPTIONAL) 

1 1 



JUMPER FROM 
R12/IC1 



. 1 

NOTE: 

PADS INDICATED BY "*" CONNECTED TO 
FRONT BOARD BY STIFF WIRE SUCH AS 
EXCESS RESISTOR LEAD 

FIG. 10— WHERE PARTS ARE POSITIONED on the rear PC board when using the circuit in the 
schematic in Fig. 1. 

MTG HOLE 
(1 OF 4) 



12JUMPERST0 
HEAR BOARD 




+15V INPUT 



TEXT Uv 



15V INPUT 



PADS INDICATED BY* 
CONNECTED TO REAR 
BOARD BY STIFF WIRE 
JUMPERS MADE FROM 
EXCESS RESISTOR LEAD 

FIG. 11— PARTS LAYOUT for the front circuit board. Check the polarity of all LED's before installing. 
On the types specified, the cathode terminal lead Is shorter than that for the anode. 

Finally, mount the coupled PC boards 
on the front panel with the LED's and 
meter dial extending into the bezel. 
Use spacers and No. 4-40 nuts and 
bolts as shown in Fig. 9. 

Figures 10 and 1 1 show the layout of 
parts on the rear and front circuit 
boards, respectively, when using the 
circuit as shown in Fig. 1. Figure 12 
shows the component side of the front 
board. 

Applying the options 

If you eliminate the swkchable atten- ,,-:;: ov, ; ; , ll: 

uator and substitute an adjustable trim- board Tne 3witcn must ^ „, for the deS ired 

mer resistor as in Fig. 2-a, refer to the calibration before the cabinet is buttoned up. 




Hit 



JUMPER TO REAR SOAFID, 

AS IN ORIGINAL 

PC BDAHD LAYOUT 



i 



OPTION B 

(DELETE IC5AND1C6- 
MOVE R19-H30 TOIftEAR BOARD] 

i 



T T-T a # \\\ 




OPTION A 

(OELETE St-ST, 

MOVE Hit TO 

NSW POSITION, 

CHANGE Ml TO 8!K. 

ADO JUMPERS AS INDICATED. 

FIG. 13— COMPONENT LAYOUT GUIDES for the front panel when using Options A and 8. Note that 
the LED polarity has been reversed In Option B. 

STIFF WIRES OR EXCESS RESISTOR LEADS 
TO FRONT BOARD 




FIG. 14 — THIS PARTS LAYOUT Is used for the rear board when Option B Is taken. Note that IC'S 5 and 
6 have been completely eliminated and replaced by resistors FM9 to R30. 



+15V TO VU METER 



-J5VT0,, 
VII METER 



*-GNDTOVU METER 



V-RETURN 
(EXTERNAL 
PWR. SPIY 
COMMON) 




+V INPUT (EXTERNAL 
PWR. SpLY, INPUT) 



MTG H0LE(1 OF 4) 



FIG. 15— PARTS FOR THE POWER SUPPLY are positioned on the board as shown when using a 
2-i-to-30-volt DC external supply. 



PARTS LIST 

All resistors 5%, V* watt unless otherwise 
specified 

Rl— 10,000 ohms, 

R2— 12,000 ohms, 

R3— 3000 ohms, 

R4—2000 ohms, 

R5— 1200 ohms, 

R6— 1300 ohms, 

R7— 430 ohms, 

R8— 200 ohms. 

R9— 470,000 Ohms 

R10— 5100 ohms 

Rl 1—100,000 ohm, single or multi- 
turn trimmer (Bourns 3352W-1- 
104, 3299W-1-104 or equivalent) 

R 12— 36,000 ohms 

R 13— 10,000 ohms. 1%, 1/10 watt 

R 14— 6980 ohms, 1%, 1/10 watt 

R15— 470,000 ohms 

R16— 39,200 ohms, 1%, 1/10 watt 

R17— 62,000 ohms 

R18— 1000 ohms 

R19-R3Q— 560 ohms 

R31 , R32— 47,000 ohms* 

R33— 1000 ohms* 

R34 — 68,000 ohms 

R35— 100,000 ohms 

R36— 3300 ohms 

Semiconductors 

LED1-LED12— H-P 5082-4684 or 
equivalent T-1 LED 

D1, D2— 1N914 

Recti — 50-volt, 1 A bridge rectifier** 

Q1*— 2N6111 (National) or equivalent 

IC1-IC3-CA3140E (RCA) 

IC4— XR2276CP (Exar) 

IC5, IC6— ULN 2003A (Sprague, Tl. 
Signettcs) 

IC7*— LM741CN (National) or 
equivalent 

Capacitors 

C1— 0.1 fif, 100 volts Mylar 

C2-C4, C6, C7*-C9*— 0.01 fiF , 25- 
volt ceramic disc 

C5— 0.47 yF, 10 volts. Mylar 

C11**— 100 jjF, 25-volt aluminum 
electrolytic 

C10**— 1000 jjF, 25-volt aluminum 
electrolytic 

S1-S7 — 7-position DIP switch 

S8— SPDT switch 

Tl** — 20-volt, 1-amp CT transformer 
Stancor P8604 or equivalent) 

F1" — V2-amp 3AG fuse 

"Used only with DC input option 

"Used only with 117 VAC option 

Note: The quantities shown above are 
for a single-channel unit. With the excep- 
tion of the power-supply components, 
two of each will be required for a stereo 
meter. 

"Option A" section of Fig. 13. It shows 
how attenuator resistors R2 through 
R8 are eliminated and replaced by R 1 1 
and a few jumpers. Refer to Fig. 1 1 for 
the locations of all other components 
on this board. 

If you can get along with lower 
brightness from the LED indicators, do 
not install IC5 and IC6 on the rear 
board. In their places install resistors 
R19 through R30 across the IC ter- 
minal pads as in Fig. 14. Refer to the 
continued on page 90 
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Part 2 — This month we'll take 
a look at the software required to drive 
the interface and the printer. 



E. G. BROONER 
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IN PART 1 OF THIS ARTICLE ON CONVERTING AN IBM SELECTR1C 

terminal/printer for use with a microcomputer, we covered 
the hardware end of the project, a four-IC interface board 
that is connected to the parallel- or expansion port of the 
computer — -wherever eight-bit parallel data can be output. 
Now we'll consider the software needed to drive the interface 
(and the printer). 

We stated earlier that the software would provide both the 
translation from ASCII and the time delay needed by the dif- 
ferent functions. The software will vary from one computer 
to the next, unless they are alike in every respect. The dif- 
ferences are the ORG (starting address) of the assembly- 
language or machine-language program, the CPU register in 
which the character is stored, up to the time of printing, and 
other minor differences. The timing can remain the same for 
any processor running at 2 MHz or thereabouts; for faster or 
slower machines, the values of the timing words will need 
changing. 

The software is presented in two versions, shown in Table 
1 and Table 2. The 8080 assembly-language version in Table 1 
can be used with any 8080 or Z-80 system, bearing in mind 
only the timing, ORG, and register differences that may have 
to be changed. The computer's I/O port assignments must 



also be considered. 

The BASIC program (Table 2) is specifically for the TRS- 
80, Model 1, and simply poke's the numerical data into 
memory as a means of loading the driver. The BASIC ver- 
sion, needless to say, is easier to load from a disc than would 
be a machine-language program on tape. After it has been 
POKE-ed, the program will be accessed by the lprint com- 
mand each time a character is to be printed. To do that some 
of the DOS (Disk Operating System) must be altered. The 
program takes care of all those matters. 

Both programs accomplish the same purpose. Whenever a 
character is to be output, (either printable or control) the 
CPU's accumulator must be freed temporarily of any other 
tasks. The contents of the various registers are all "pushed" 
onto the stack for later recovery. At the last possible 
moment, the character will be passed from the register in 
which it is contained (such as the B register under North Star 
DOS and the C register under CP/M) to the accumulator, from 
where it will be output to the printer port. The correct code 
for the character will have been found in the lookup table, 
which will be explained in a moment. 

The software has a unique feature which saves some time, 
and also some wear and tear on the mechanism; it saves the 
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DRIVER PROGRAM FOR DATEL SELECTRIC 


4 
S 


: ; WITH COMLABS INTERFACE (TRS-80 VERSION) 


6 
7 

8 
9 


■ ; DATA LINE ASSIGNMENTS; 


; D0 = 


ROTATE 1 /BACKSPACE 


10 


: ; D1 = 


ROTATE 2 /TAB 




11 


: 02 = 


ROTATE 2A/INDEX 


12 


: D3 = 


ROTATE 5/RETURN 


13 


; 04 = 


TILT 1 /SPACE 




U 


; D5 = 


TILT 2 




15 


; D6 = 


SHIFT 




16 


; D7 = 


NORMAL/SPECIAL SELECT 


17 








18 








19 


CHARACTERTOPRINTISINCREGISTER 


20 








21 


■ 






22 


ORG 


7F00H 


;FOR16KRAM 


23 


; ORG 


0BF0BH 


;FOR32KRAM 


24 


; ORG 


0FF00H 


;FOR48KRAM 


25 


DATEL: PlISF 


PSW 


[SAVE REGISTERS 


26 


PUSt- 


B 




27 


PUSl- 


D 




23 


PUSh 


H 




29 


MOV 


A,C 


;REMOVE PARITY 


30 


ANI 


7FH 




31 


MVI 


B.BSCODE 


;CHECK FOR BACKSPACE 


32 


CPI 


0SH 




33 


JZ 


NORM 




34 


MVI 


B, HTCODE 


;CHECK FOR TAB 


35 


LXI 


H.LONG 


;DELAY FOR TAB AND CR 


36 


CPI 


09H 




37 


JZ 


CYCLE 




38 


MVI 


B.CRCODE 


;CHECKFORCR 


39 


CPI 


0DH 




40 


JZ 


CYCLE 




41 


MVI 


B.SPCODE 


CHECK FOR SPACE 


42 


Sill 


20H 




43 


JZ 


NORM 




44 


JC 


DONE 


[IGNORE OTHERS 


45 


MOV 


E,A 


CONVERT TO SELECTRIC CODE 


46 


MVI 


D.00H 




47 


LXI 


H.TABLE 




48 


DAD 


D 




49 


MOV 


B,M 


CODED CHAR IN B 


50 


LXI 


H.SHIFT 




51 


MOV 


CM 


:OLD SHIFT INC 


52 


MOV 


A.B 




53 


ANI 


40H 




54 


MOV 


M.A 


;SAVE NEW SHIFT 


55 


XRA 


C 


:SAMEASOLD? 


56 


JZ 


NORM 


;YES, NO SHIFT CHANGE 


57 


MOV 


A,M 


;CHANGE SHIFT 


58 


STA 


PORT 




59 


LXI 


D.SHDLAY 





TABLE 1 



60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 



CYCLE 

DONE: 

POP 
POP 
POP 
RET 











CALL 


WAIT 






LXI 


H.SHORT 


:NORMAL DELAY 




LDA 


SHIFT 






ORA 


B 


COMBINE WITH CHAR 




STA 


PORT 






LXI 


D.HOLD 






CALL 


WAIT 


;IMPULSE DELAY 




LDA 


SHIFT 


PRESERVE SHIFT STATUS 




STA 


PORT 






XCHG 








CALL 


WAIT 






POP 


H 


;RESTORE REGISTERS 






B 
PSW 



WAIT: 



DELAY FOR 2 MHZ CLOCK IS 35 USEC/UNITOF D.E 
[DELAY LOOP 



MOV 


A,D 


ORA 


E 


RZ 




XTHL 




XTHL 




NOP 




OCX 


D 


JMP 


WAIT 



SHIFT: DB 



00H 



[INITIALLY LOWERCASE 



CONVERSION TABLE 



TABLE: 



DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 

PORT EQU 

BSCODE EQU 
HTCODE EQU 
CRCODE EQU 
SPCODE EQU 

HOLD EQU 
SHORT EQU 
LONG EQU 
SHDLAY EQU 
END 



00H,0FFH.0D5H,0FEH,0F9H,0F5H,0FDH.95H 

0F0H,0F1H,0FCH.0C6H,8CH.80H.0D6H,89H 

0B1H,0A9H.0B6H.0BEH.0B9H,0B3H,0B4H.0BBH 

0BAH.0B0H,0CDH,8DH,0D7H,86H.97H.0C9H 

0F6 H , 0OCH.0E0H , 0ECH0E DH .0E5H .0CEH ,0CFH 

0E1H,0D4H,0C7H.0E4H,0E9H,0DFH,0E6H,0D9H 

0C5H,0C4H,0DDH,0D1H,0E7H,0EEH,0DEH.0D0H 

0EFH,0C1H.0F7H,00H,0F4H,00H,00H I 0C0H 

00H , 9C H ,0A0 H , BAG H , 8 AD H , 0A5H ,8E H .8 FH 

0A1H,94H,S7H,0A4H.0A9H,9FH,0A6H,99H 

85H,84H.9DH,91 H.0A7H.0AEH.9EH.90H 

0AFH,81H,0B7H.00H,00H,00H,00H,00H 

37EBH [OUTPUT PORT ADDRESS 

01H [BACKSPACE CODE 

02H ;TABCODE 

08H CARHIAGE RETURN CODE 

10H ;SPACECODE 

0400H ;HOLD TIME = 33 MSEC 

0600H [NORMAL DELAY = 50 MSEC 

6000H CR/TAB DELAY = 0,85 SEC 

OD00H [SHIFT DELAY = 1 1 MSEC 



TABLE 2 




1000 REM PROGRAM TO POKE SELECTRIC DRIVER INTO MEMORY 




1240 


1010 ON ERROR GOTO 1030 




1250 


1020 PRINT 


- 


1260 


1 030 INPUT "SYSTEM SIZE (1 6, 32 OR 48] " [MS 




1270 


1040 M = VAL(M$) 




1280 


1050 IF M<>16 AND M<> 32 AND Mo 48 THEN 1030 




1290 


1060 D=4*(M-16) 




1300 


1070 M=(M + 161*1024-256 




1310 


1080 POKE 16421,2 




1320 


1090 POKE 16422,0 




1330 


1100 POKE 16457.255 




1340 


1120 POKE 16458.M/256-1 




1350 


1130 IF MV32767 THEN M=M -65536! 




1360 


1 135 REM ■'!" INDICATES SINGLE PRECISION VARIABLE 




1370 


1140 ON ERROR GOTO 1200 




1380 


1150 READB 




1390 


1160 IFB<0THENB=ABS(B)+D 




1400 


1170 POKEM.B 




1410 


1180 M = M+1 




1420 


1190 GOTO 1150 




1430 


1200 PRINT 




1440 


1210 NEW 




1450 


1220 REM PROGRAM DATA 




1460 


1230 DATA 245.197.213,229.121,230.127.6.1.254 




1470 



DATA 8,202.71.-127,6,2,33,0,96,254 
DATA 9,202,74,-127.6,8,254,13,202,74 
DATA - 1 27,6.16,21 4,32,202,71 ,- 1 27,21 8,97 
DATA - 1 27. ,95,22,0,33, 1 1 3, - 1 27,25,70,33 
DATA 112,-127,78,120,230,64,119,169,202,71 
DATA - 1 27.126.50,232,55, 1 7,0, 1 3,205.1 02 
DATA -127,33.0.6,58,112,-127,176,50,232 
DATA 55,17,0,4.205,102,-127,58,112.-127 
DATA 50,232,55,235,205,1 02. - 1 27,225,209, 193 
DATA 241 .201 , 1 22, 1 79.200.227.227,0,27,1 95 
DATA 102,-127,0 
REM TABLE DATA 

DATA 0,255,213.254.249,245,253.149 
DATA 240.241,252,198,140.128.214,137 
DATA 177.169,182,190,185.179,180,187 
DATA 186,176,205.141.215,134.151,201 
DATA 246,220,224,236,237.229,206,207 
DATA 225,212,199.228.233.223.230.217 
DATA 1 97 . 1 96. 22 1 ,209. 23 1 .238,222.208 
DATA 239.193,247.0.244.0.0.192 
DATA 0.156.160,172, 173.165,142,143 
DATA 161,148,135,164,169.159,166,153 
DATA 133.132, 157,145,167,174,158,144 
DATA 175.129,183.0.0,0.0.0 



> 
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SHIFT bit from the last character that was transmitted. The 
SHIFT bit will have been a "one" if the last character was 
upper case and "zero" if it was lower case. Before printing 
the next character, the program checks to see if the "case" 
has changed. Since the shift mechanism stays locked, either 
in upper or lower case, it is only necessary to send the shift 
bit again when the case changes! 

If a shift bit is required, it is sent first and held for a certain 
time period, after which the rest of the character follows. 
After the character has been sent, and the data held for an 
appropriate length of time, a "zero" is output to the port. 
That completes the print cycle for each printable or control 



TABLES 

188 REM MODIFIES PRINT TABLE FOR BALL 185 

118 IN PUT TABLE ADDRESS IN DECIMAL" ,T 

120 FORX=T+33TOT+58 

138 Y=PEEK(X)-64: REMOVE SHIFT BIT 

U0 POKEX.Y: REM NEW LLC CODE 

158 NEXTX 

168 POKE T-^ 14. 158: REM PERIOD 

170 POKET-17.191:REMNUM,1 

1 88 POKE T +28.237: REM < SYMBOL 

190 POKET+30,286: REM > SYMBOL 

280 POKE T +68,288: REM \ SYMBOL 

210 POKET+62,222: REM UP-ARROW 



I 



V) 

o 
z 
o 
a: 

H 
O 

w 



< 

6G 











TABLE 4 




/ 


/#/*/$/ 


/* /*/. 


A 


/£ 






A 4 


' / < 




32 








81 


Q 


132 


196 


33 


\ 


255 


255 


82 


R 


157 


221 


34 




213 


213 


83 


S 


145 


209 


35 


# 


254 


254 


84 


T 


167 


231 


36 


s 


249 


249 


85 


U 


174 


238 


37 


% 


245 


245 


86 


V 


158 


222 


38 


& 


253 


253 


87 


W 


144 


208 


39 


, 


149 


149 


88 


X 


175 


239 


40 


{ 


248 


240 


89 


Y 


129 


193 


41 


} 


241 


241 


98 


Z 


183 


247 


42 


* 


252 


252 


91 








43 


+ 


198 


198 


92 


\ 


208 


244 


44 




140 


148 


93 








45 


— 


128 


128 


94 


A 


222 





46 




150 


214 


95 


- 


192 


192 


47 


/ 


137 


137 


96 








48 





177 


177 


97 


3 


156 


156 


49 


1 


191 


169 


98 


b 


160 


160 


50 


2 


182 


182 


99 


c 


172 


172 


51 


3 


190 


190 


100 


d 


173 


173 


52 


4 


185 


185 


101 


e 


165 


165 


53 


5 


179 


179 


102 


f 


142 


142 


54 


6 


130 


180 


103 


g 


143 


143 


55 


7 


137 


187 


184 


h 


161 


161 


56 


8 


186 


186 


105 


i 


148 


148 


57 


9 


176 


176 


106 


1 


135 


135 


58 




285 


205 


107 


k 


164 


164 


59 




141 


141 


108 


1 


169 


169 


68 


< 


237 


215 


189 


m 


159 


159 


61 


= 


134 


134 


118 


n 


156 


166 


62 


> 


286 


151 


111 





153 


153 


63 


? 


201 


201 


112 


P 


133 


133 


64 


@ 


246 


246 


113 


q 


132 


132 


65 


A 


156 


220 


114 


r 


157 


157 


66 


8 


168 


224 


115 


s 


145 


145 


67 


C 


172 


236 


116 


t 


167 


167 


68 


D 


173 


.237 


117 


u 


174 


174 


69 


E 


165 


229 


118 


V 


158 


158 


78 


F 


142 


286 


119 


w 


144 


144 


71 


G 


143 


207 


128 


X 


175 


175 


72 


H 


161 


225 


121 


y 


129 


129 


73 


I 


148 


212 


122 


z 


183 


183 


74 


J 


135 


199 


123 








75 


K 


164 


226 


124 








76 


L 


169 


233 


125 








77 


M 


159 


223 


126 








78 


N 


166 


230 


127 








79 





153 


217 


128 




111 


111 


80 


P 


133 


197 











character. The contents of the stack are now "popped" back 
into the appropriate registers and control returns to the 
operating system. 

Whether you use the 8080 assembly- language version or 
the TRS-80 disk BASIC version, great care should be ex- 
ercised in entering the programs; they modify the DOS, and 
just one wrong byte can prevent the entire system from 
working. 

Changing typing elements 

It should be noted that the portion dealing with the transla- 
tion table can be modified as needed. For some balls and/or 
character sets many changes may have to be made. For 
example, IBM ball (IBM calls them "typing elements") 185 
is a desirable type for use with BASIC programs. Several 
table changes are necessary to use that ball. It has upper-case 
letters where the lower-case letters would normally be; the 
codes for upper-case letters must be changed, in the table, to 
be the same as those for lower case. The codes for the addi- 
tional characters, for which that ball was recommended, 
must be added to the table in the correct places. To illustrate 
how simple those changes are, see Table 3, a simple BASIC 
program that will make the necessary changes in Table 2 in a 
few seconds. The table is changed in memory by that routine 
and you can then save the changed version, or simply run the 
"change" program whenever using the second ball. 

Once you have mastered the tilt/rotate patterns, and un- 
derstand the method of assigning numbers to each character, 
you should have no particular problem in doing that for your 
own system. The programs as presented are correct in most 
details for balls used in normal typing. 

The use of the lookup table is described for those who may 
be unfamiliar with them. The "codes" are the numeric value 
that must be output for each character. In the ASCII table, 
characters come in a certain order. The table in the program 
is made up of the new values for the corresponding char- 
acters, and the actual ASCII code is used to access the table 
codes. The twenty-third ASCII character, then, will direct 
the program to the twenty-third code in the translation table. 
That code may or may not be the same as the ASCII value, 
but in any event it is the table code that is finally sent to the 
printer. If you change to a ball with characters located dif- 
ferently, you simply determine where in the table to make 
the change, and change the code for those characters. 

Table 4 illustrates the correspondence between the ASCII 
table and the translated code. That code is only correct for 
the assignments we made to the tilt/rotate and other lines, as 
shown at the beginning of the assembly- language program. 
You can make up your own code if the data lines are assigned 
differently, or if you use a ball that does not have characters 
positioned as did ours, which were an IBM 134 and 185. 

One more peculiarity of that software needs pointing out 
for thse who use other machines and are not familiar with 
the TRSSO (for which the sample programs were written). In 
those listings, the character to be output is handled by an STA 
instruction rather than an OUT instruction. That was done be- 
cause the TRSSO printer port is not a port in the true sense, 
but, rather, is treated as a memory location, into which suc- 
cessive characters are written. That part of the program can 
easily be changed for computers using more conventional 
I/O standards. 

Our converted Selectrics have been satisfying in many 
ways. The low price of the finished product was more than 
welcome, and anyone who loves to tinker with hardware 
cannot help buy enjoy such an activity. As stated earlier, 
those machines are not fast, and 100 to 150 words per minute 
(comparable to a Teletype) is inadequate for many of the pur- 
poses a computer might be used for. Nevertheless, these 
converted terminals are a good alternative for anyone trying 
to save money on hardware, particularly if word processing 
is to be the major consideration. R-E 
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Pirate Broadcast 




Although their schedules are 
subject to change without notice, 
when you can find them these 
stations offer an interesting alterna- 
tive to standard broadcast fare. 



ROBERT B. GROVE 



IN OUR JUNE, 1980 ISSUE WE EXPLORED 
the fascination of monitoring "spy" 
numbers stations. At this writing, the 
riddle as to the origin of those myste- 
rious transmissions is still unresolved. 

But the numbers stations are not the 
only unlicensed signals on the airwaves. 
Pirate and clandestine broadcasters 
populate the radio spectrum from 
medium-frequency wavelengths (200- 
1600 kHz) through shortwave. Even 
listeners to the FM and TV bands en- 
counter those phantom signals occa- 
sionally. 

Who are the perpetrators, and what 
are their motivations? To answer those 
questions, we must first separate the 
pirates and clandestines into their own 
categories. 

The pirates 

Operating a radio transmitter without 
a license is hardly new in the United 
States. Many CB'ers have been doing it 



for years! So have hams who would 
rather not spend the time and energy 
needed to take the amateur radio ex- 
amination or learn the required Morse 
code. 

Pirate broadcasting began early this 
century when radio regulations were 
very loosely structured and enforce- 
ment was virtually non-existent. Per- 
haps the best documented pirate station 
was that of David Thomas, owner of 
unlicensed station WUMS ("Was Un- 
licensed Marine Station"). 

Originally built to operate on 1235 
kHz, WUMS' homemade transmitter 
was switched to 2004 and 1560 kHz in 
1938. Messages were sent to Ohio River 
vessels in the ferry service, and the sta- 
tion broadcast entertainment as well. 

In 1939 WUMS was hauled into 
Federal Court on charges of operating 
an amateur radio station without a 
license. Since WUMS was obviously 
not in the amateur service — not op- 



erating in the amateur-frequency 
bands — the charges were dropped. 

In 1948, following a series of trans- 
missions monitored by stations as far 
away as China, WUMS was cited again 
by the FCC. After the Commission re- 
portedly spent some $10,000 for prose- 
cution, the case was once again thrown 
out of court. 

After more than 50 years of virtually 
continuous operation, WUMS has 
finally gone off the air for good after 
establishing a world's record for per- 
petual piracy! Its transmitter has 
been accepted by the Smithsonian In- 
stitution, joining the company of names 
like Edison and Marconi, to be en- 
shrined with other artifacts of our 
nation's memorabilia. 

Needless to say, unlicensed pirate sta- 
tions drive the FCC bonkers. Schedules 
are erratic, locations are rarely given, 
and transmission times are often short. 

The United States is not as saturated 
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with those stations as is Great Britain, 
unofficially the home of pirate broad- 
casting. Long wave, medium wave, 
shortwave, FM, and even TV pirates 
flood the airwaves over the Isles. A 
large number of them are in Ireland, 
such as Radio Dublin, Weekend Muzick 
Radio, Radio Nautilus International, 
European Music Radio, Radio Zenith, 
Radio Condor International, and many 
more. 

Holland is the home of Radio Dolfijn 
International, and AIR is in Glasgow, 
Scotland. For additional entertaiment 
there is the Voice of the Pyramids, 
Voice of Venus, Radio Confusion— the 
list is endless. 

But the United States is certainly not 
devoid of illicit broadcast activity. One 



of the most famous in recent history is 
the Voice of the Voyager, a pirate 
broadcaster in Minneapolis who con- 
stantly gave a Houston, TX mailing 
address over the air. To compound the 
obfuscation, return mail was sent to 
listeners from Ann Arbor, MI. That 
one gave the FCC fits, and took the 
cooperative efforts of all 13 FCC field 
stations to locate it finally, and shut 
it down! 

Even as early as 1933, stations at- 
tempted to avoid prosecution by trans- 
mitting from international waters. 
RXKR operated aboard the motor 
vessel Cify of Panama off the coast 
of southern California. Basking in the 
balmy breezes of the Pacific, RXKR 
conducted its programming right in the 



middle of the standard broadcast band. 

Fairlawn, NJ, was the home of 
pirate station WBBH. Operating on 
an arbitrarily-chosen frequency of 4970 
kHz, operator "Mr. Fisk" claimed to 
be using a Gates BFE-50 C commercial 
broadcast transmitter. When finally 
caught by the FCC in 1966, ostensibly 
broadcasting from the fictitious "Court- 
land School of Music", Fisk was found 
to be using a converted 50-watt amateur 
transmitter. 

Fisk's programming was unusually 
professional, quite possibly better than 
any others that Fairlawn residents had 
to choose from in the normal course of 
their daily legitimate listening! 

Another recent casualty of relentless 
pursuit by FCC officials was WDAB of 







UNDERGROUND STATIONS 




FREQ. 


IDENTIFICATION AND SCHEDULE 


FREQ. 


IDENTIFICATION AND SCHEDULE 




(kHz) 


(Time: Universal Coordinated) 


(kHz) 


(Time: Universal Coordinated) 




1128 


Mersey Alternative Radio 


6420 


KVHF Sun. 0945 




1187 


Alternative Radio 2200-0200 Sat. eve./Sun, 


6955 


Radio Nautilus International 0300 




1271 


Radio City 1100-1500 Sat./Sun. 


6960 


Voice of Venus 0330 




1320 


Radio Jackie 0800-1700 Sat./Sun. (going to court; 
longest record for operating on land in Britain) 


6965 


WARG/WONS 0400-0500 "Your Free East Broad- 
caster." Also 6980, 6988 kHz. 




1463 


Radio Condor International 0900-1400 Sun. Also 
6243, 11463 kHz; Ireland. 


7050 
7053 


XR705 0600. 

Voice of Alpha 66; 0115-0149 (Miami) 




1620 


PRN; New England 


7082 


Radio Abdala (Miami) 0100-0200 




2460 


Radio Watergate International/RWI Abscam. East 
coast, 0500 weekends; 35 watts. Operator "Jack 










Cass, Mr. Personality." Also on 2340, 2630 kHz. 


7090 


Radio Libertad Cubana/Radio Rebelde (Miami); 
"Commandante David." 0100-0330 




2390 


Radio Nautilus international 0400 winter months; 










"Danny King" 35 watts. 


7325 


Radio Zodiac; European Music Radio Sun, 0630- 
0845 




3240 


Voice of the Pyramids; not yet active. Also 4670, 










5825, 6240, 6250, 7470, 9330, 11850, 15020, 15030, 


7340 


Weekend Muzick Radio 






11615 kHz. 


7342 


Radio Impact 0600-0800. Also 7325 kHz. 




3405 


WHY Radio 0700. 90 watts. 


7350 


Moonshine Radio; "Alderaan Broadcasting Com- 




3885 


WBLO 2330 and 1500. Also 4020-kHz Sun. 




pany;" 0455-0537. Sister station: Green River Radio 




4004 


Radio Indiana 0400-0530. Also 6990, 7315, 7360 kHz. 
21600 kHz at 2200. "Voice of Indiana"; Johnson 


7365 


Radio Confusion 0003 






Valiant II transmitter, 200 watts into 60 foot longwire. 


7400 


The Voice of the Cuban Patriotic Junta. 0200 




5930 


Radio Dublin (c/o Disk-It, Finglas Village, Dublin 11, 
Ireland.) Also 6210, 6250, 6275, 6310, 6350 kHz. 


7420 
7570 


The Voice of Revolutionary Vinco 

The Voice of the Burmese People. 1130 




6204 


Radio Iris; Holland. 


9615 


Radio Noticias del Continente (TIRL); (Costa Rica) 




6235 


ABC International; Radio Zenith; European Music 










Radio; Radio Zodiac 49. Sundays, 


9585 


Voice of the Communist Party of Turkey. 0555-0629 




6260 


Radio Gill Dara International (Ireland); Sun, 1000- 


9730 


Voice of the Egyptian People; 1900-2000 (Anti- 


o 




1300. Radio Cavendish (Scotland); Sun, 0800 (also 




Begin; anti-Sadat) 


z 




7320 kHz). 






o 






11615 


La Voz de la Resistencia Chilena; 0100-0137. Also 


DC 
H 
O 


6265 


Radio Krypton; Sun, 1200-1300. 




7246, 7195 kHz 


ID 

_l 
HI 

o 


6279 


Syncom International; Sat./Sun. 0100-0600; Sun. 


15045 


Radio Free Grenada; ostensibly broadcasts coded 




0800-1100. Also 6248, 7430 kHz. 21522 kHz: Fri./ 




messages as obituaries weekends at 2230 


5 




Sat, 2300-0100. 
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Daytona Beach, FL. Run by two local 
disc jockeys, the Commission threat- 
ened them with heavy fines if they 
resumed operation. Capitulating against 
those odds, they now operate a legal 
FM cable service and stay out of 
trouble! 

Why pirate? 

Just what is it that motivates some- 
one to start a pirate broadcasting opera- 
tion? Frustration with the cumbersome 
licensing procedure? Indignation against 
authority? A keen sense of the thrill of 
the chase? Perhaps all of those and 
more. Let's ask Mr. "Guy Wire", op- 
erator of Radio Liberation in the quaint 
Pfaquemines parish town of "Putrid," 
LA. 

Q. Why did you decide to put a pirate 
station on the air? 

A. Why not? It seemed like it would 
be fun ... it was my way of thumbing 
my nose at FCC censorship. 

Q. What kind of programming did 
you do? 

A . We had a staff of about 20 ; we got 
our idea of taping on cassette from 
Radio Havana. We were probably heard 
in all the states east of the Mississippi. 
Programs included "The Pol Pot Exile 
Show," rebroadcasts of The Voice of 
Free Grenada, some Spanish-language 
programming, and even an entire eve- 
ning of barking dogs! 

Needless to say, the FCC had fun 
with that one. When they finally located 
the neighborhood, the FCC engineers 
had considerable trouble finding "Guy 
Wire" who had spotted the suspicious 
vehicle and buried his transmitter! 

Eventually, at the urging of his 
parents, the culprit exhumed the corpse 
of the illegitimate transmitter and put 
on one last demonstration for the FCC 
officials. 

Threatened with a $10,000 fine, 
"Guy Wire" promised never to repeat 
his escapade. 

In the United States, a spokesman 
for pirate stations is Al Muick. An in- 
formative copy of his "Free Radio 
Campaign" newsletter is available 
postpaid for $1 by writing: Free Radio 
Campaign, RD#2, Box 542, Wescos- 
ville. PA 18106. 

Not all is in fun 

As amused as we may become with 
the antics of some pirates, many trans- 
missions have a definite purpose. During 
World War II, a British pirate attempted 
to damage Nazi morale by broadcasting 
stories that Field Marshal Rommel was 
a homosexual! 

And that takes us to the second 
group of unlicensed broadcasters. 

The clandestines 

Some stations prefer to maintain 
their anonymity because of the nature 
of their broadcasting contents. Often 




A CONVERTED CB TRANSCEIVER and two 
portable phonographs are the mainstays of 
WJAM, "The Free Radio Service of Connecticut" 



politically-motivated, their transmis- 
sions are intended to persuade listeners 
to take drastic action against the ruling 
authority. 

One of those, Radio Noticias del 
Continente (TIRL) is in Costa Rica and 
probably Cuban supported. It is sus- 
pected that the station was formerly 
called Radio Sandino, an anti-Somoza 
operation. 

Also Communist-inspired, Radio 
Magallanes espouses its anti-Chilean 
messages, and the Voice of the Com- 
munist Party of Turkey lets its will be 
known. 

The revolutionaries 

Few American pirates or clandestines 
are Anti-American. Most are merely 
critical of certain government policies, 
often using the airwaves to voice their 
disenchantment. 

But there are a few prominent anti- 
Castro broadcasters, sending their 
counter-revolutionary messages from, 
not surprisingly, south Florida. 

Judging from the length of time those 
stations have been active, coupled with 
their blatant admission of location 
(mostly Miami or Key West), it would 
appear that the Federal Communica- 
tions Commission is not particularly 
concerned with their presence. That 
may be in part due to the recent ap- 
pearance of a powerful Radio Moscow 
relay station, beamed toward the United 
States from Cuba, on 600 kHz. 

All of the anti-Castro Miami stations 
operate at the low end of the amateur 
40-meter band, causing considerable 
grief for legitimate users. The Voice of 
Alpha 66 can be heard on 7053, usually 
between 0115 and 0150 hours daily. 
Radio Libertad Cubana (Radio Rebelde) 
is nearby on 7090 kHz, featuring the 
unique programming of Comandante 
David, usually between 0100 and 0330. 
Radio Abdala is just a fraction of a dial 
turn away at 7082 kHz, operating from 
0100-0200. 



Recently, nationwide publicity was 
given to a "raid" on one of the stations, 
the identity of which was not disclosed 
by FCC officials. A day or two later, 
another group, the Bay of Pigs Veterans 
Association's Radio Giron issued a 
news release claiming to be the opera- 
tion that was shut down. Since no one 
had ever heard of Radio Giron, con- 
siderable question was raised as to the 
validity of the claim. 

Was the Radio Giron statement issued 
to satisfy public demand to know which 
operation had been shut down? Was 
the FCC news release an unfortunate 
snafu which should have never been 
issued? Was the entire incident con- 
trived, ostensibly to satisfy the many 
hams who had reported the illegal inter- 
ference in their coveted 40-meter band? 

At this writing, the south Florida 
clandestines are still alive and well, 
broadcasting their anti-Castro mes- 
sages with apparent impunity. 

Operating frequencies and schedules 

Here we present an extensive list of 
the more frequently reported pirate and 
clandestine broadcasters. Because of the 
tenuous nature of their operation, fre- 
quencies and schedules change fre- 
quently. We cannot be held responsible 
for the accuracy of this list, but the 
basic ranges of times and frequencies 
are typical. Most of the broadcasters 
are in the British Isles, and many are 
reported by American and European 
listeners. 

It would seem that the best time to 
look for the pirates is from 0900-1400 
hours, and the best frequency ranges 
are 6235-6280 and 7325-7370 kHz. They 
are invariably low power, so some per- 
sistence and patience will be necessary. 

Is pirate radio a wave of the future? 
Yes ! says Al Muick of Free Radio Cam- 
paign. Especially in England where at 
least three new stations are expected to 
be operational shortly. 

Radio Europe (Radio del Mare) will 
be afloat in the English Channel serving 
the Dutch and Belgian listeners of 
Radio Mi Amigo. According to Muick, 
the operator of this endeavor is "Ferry 
Eden." 

Another operation will be conducted 
in the shortwave bands by ex-ABC 
England personnel. All three opera- 
tions are expected to utilize medium- 
wave and VHF as well. 

Pirate/clandestine radio is alive and 
well. Next time you casually tune across 
your shortwave dial and happen to dis- 
cover a weak signal arguing with the 
establishment, the chances are good 
that you are listening to a fresh breath 
of individuality adrift in a sea of drivel. 
Let us know what you hear! R-E 

£ 

> 

The author would like to thank John Santosuosso -< 

and Al Muick for their contributions in preparing ^ 

this article. oo 
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NEW 
NOISE REDUCTION 

SYSTEM 



Dolby B is certainly the best known noise reduction system on the market, 
but it isn't the only one. New Dolby C is Dolby Laboratories' answer to 

the competition. 



LEONARD FELDMAN 

CONTRIBUTING HI-FI EDITOR 

AFTER MORE THAN TEN YEARS OF BEING 
the acknowledged leader in the field of 
noise-reduction systems for use in con- 
sumer-type cassette tape recorders, 
Dolby Laboratories, under the direc- 
tion of Dr. Ray Dolby, has announced 
a new noise-reduction technique, to be 
known as Dobly C. (Dolby A is the pro- 
fessional noise -reduction system used 
by many recording studios, and Dolby 
B the well known consumer-product 
system.) 

Before the development of Dolby-B 
noise-reduction and its commercial 
acceptance in the early I970's. about 
the best signal -to- noise ratio that you 
could expect from even the best cas- 
sette tape decks was perhaps 40 or 45 
dB. Adding afull 10 dB of noise-reduc- 
tion or hiss reduction above 5 kHz was 
considered to be (and still is) one of the 
most important contributions to the 
high-fidelity field by any single inventor. 

Virtually every important manufac- 
turer of high-fidelity component stereo 
cassette decks signed license agree- 
ments with Dolby Laboratories and in- 
corporated Dolby-B noise -reduction 
circuitry in its products. Today, it 
would be difficult, if not impossible, 
for a manufacturer to sell a stereo 
cassette deck priced above $150.00 if 
it did not incorporate Dolby £ or an 
equivalent system. 

But Dolby B, while certainly the best 
known electronic noise-reduction sys- 
tem in use today, is not the only one. 



Since its introduction we have seen a 
variety of noise- reduction systems 
developed. Many of them offer greater 
decreases in audible tape noise reduc- 
tion than Dolby B. Among those are the 
well known linear companding (com- 
pression-expansion) system developed 
by dbx, Inc. In addition to increasing 
the available dynamic range on cas- 
settes by applying 2 dB:l dB compres- 
sion during recording and the reciprocal, 
1 dB:2 dB expansion during playback, 
the dbx system delivers more than 30 
dB of noise reduction in the process. 

Nakamichi, the well known maker of 
high-quality cassette decks, in co- 
operation with Telefunken of West 
Germany has come up with a two-band 
noise-reduction system that it calls 
High-Corn II. It is a variation of Tele- 
funken's professional noise-reduction 
system and, though frequency-selec- 
tive, it provides approximately 20 dB 
of noise reduction at mid- and high 
frequencies. 

Meanwhile, in Japan. Sanyo and 
Toshiba have developed their own 
noise-reduction systems: Super-D and 
ADRES respectively. Each one offers 
considerably more noise-reduction 
capability than Dolby B. Here, in the 
U.S., CBS Records has hinted that it 
has developed a noise-reduction 
system that not only provides more 
noise reduction than Dolby, but pro- 
duces recordings that sound good even 
when played without any special cir- 



cuitry or decoding device. 

Other noise-reduction systems that- 
are directly competitive with Dolby B 
include ANRS, developed by JVC and, 
more recently. Super ANRS. In ad- 
dition to providing noise reduction, 
those systems also deal with the prob- 
lem of high-frequency tape saturation. 

Many audiophiles were beginning to 
wonder whether Dolby would come up 
with a new noise -re duct ion system to 
compete with all of the newer systems 
that have been gaining increased ac- 
ceptance and popularity. Instead, 
about two years ago Dolby Labora- 
tories came up with a head room -exten- 
sion system that they called Dolby HX. 
That circuit varied instantaneous re- 
cording bias and equalization to pro- 
vide better headroom when recording 
high-level, high-frequency signals. 
When such signals occur in the program 
material, the bias is automatically 
lowered. When mid- or low-frequency 
signals predominate, the bias is in- 
creased to provide the best recording 
conditions for those frequencies. And 
because dynamic alteration of record- 
bias levels changes the overall flatness 
of frequency response, recording 
equalization is dynamically varied as 
well. 

Very few companies use Dolby HX 
in their cassette decks. Some have 
expressed fears that the instantaneous 
lowering of bias during moments when 
high-frequency, high-level, passages 
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THE NEW NAKAMICHI 700ZXL computing cassette (feck and its accessory NR-10Q Dolby C noise 
reduction processor. 



are recorded would have an adverse 
effect upon the distortion of low and 
mid-frequency signal content being 
recorded at the same instant. Ac- 
cordingly, many companies have not 
used Dolby HX despite the fact that all 
Dolby licensees were offered the new 
innovation without having to pay ad- 
ditional royalty fees. 

Now, Dolby has come up with a new 
noise-reduction system. It was demon- 
strated at the Winter Consumer Elec- 
tronics Show in Las Vegas. Rumors 
concerning that new system were 
widely circulated long before Dolby 
disclosed its details. Back in October 
1980, while attending the Tokyo Audio 
Fair, I learned that the rumors were 
true and that the new noise-reduction 
system would be called Dolby C. Many 
Japanese licensees of Dolby are al- 
ready working on cassette decks that 
contain the new noise-reduction cir- 
cuitry and will introduce those models 
by mid-1981. 

How Dolby C works 

In many respects, Dolby C-type 
noise reduction works like Dolby A and 
Dolby B. Like those earlier systems, C- 
type noise-reduction is a dual-path 




10 20 50 100 200 500 IK 2K 5K 10K 20K 
FREQUENCY -Hi 

FIG. 1— THE BAND of frequencies over which 
noise reduction takes place is extended two 
octaves lower in Dolby C as compared with 
Dolby B. 

system that reduces noise using a low- 
level side-chain (a level-sensing mech- 
anism in the Dolby system). In addi- 
tion, the sliding-band technology of the 
B-type noise- reduction system is used 
in the new system, although the band 
of frequencies over which noise reduc- 
tion takes place has been extended two 
octaves downward, as illustrated in the 
comparison graphs of Fig. I. Dolby C- 
type noise reduction required other 
new developments to achieve its 20 dB 
of noise reduction while, like Dolby A 
and Dolby B, still retaining freedom 
from side effects like "breathing" and 
"pumping." 



According to Dolby Laboratories, 
the Dolby C noise- reduction system 
solves the problem of achieving high 
levels of compression (during record- 
ing) and expansion (during playback), 
without introducing undesirable, side 
effects, by using two processing stages 
in series. Each stage supplies 10 dB of 
compression during recording and the 
same amount of expansion during play- 
back decoding. Furthermore, each 
circuit operates at its own independent 
level. 

One stage, identified as the high- 
level stage in Fig. 2, is sensitive to 
signals at about the same levels as in 
Dotby~B noise reduction, while the 
second stage, a lower- level stage, 
operates on signals of lower amplitude. 
Since the two stages are in series, their 
net effect is to multiply the signals, 
which is the same as adding or sub- 
tracting decibels. In that way, a total of 
20 dB of compression and expansion is 
obtained, and that is the equivalent of 
20 dB of noise reduction. 

Because of the independent- stage 
arrangement, the program signal is 2 
never subjected to the problems as- < 
sociated with a single 20-dB com- £ 
pression or expansion stage. The in- 2 
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dependent and cumulative action of the 
two compression/expansion stages can 
best be understood by referring to Fig. 
3. Dolby maintains that the two-level, 
two-stage, configuration provides 
more accurate control of the program 
signal than is possible with a single 
compander circuit. 

To execute the two-level, two-stage 
configuration for Dolby-C noise reduc- 
tion, two conventional IC's are used, 
according to Dolby Labs. That means 
that a Dolhy-C noise-reduction system 
can initially be built using readily avail- 
able parts. In the future it is expected 
that integrated-circuit manufacturers 
will produce a single, dedicated. Dolby - 
C integrated circuit to make it easy to 
add that system to new products. One 
of the two stages of Dolby C can easily 
be configured to provide the well- 
known Dolby-B noise-reduction char- 
acteristic at the push of a front-panel 
switch, for example, so that cassette 
decks incorporating C-type noise 
reduction can also deliver Dolby-B 
noise reduction for compatibility with 
existing Dolby B-type recordings as 
well as the new Dolby-C recordings. 

Overall compatibility 

An important consideration in the 
development of Dolby C was the com- 
patibility of recordings made with the 
new system, just as Dolby B had to be 
compatible with recordings that had no 
noise-reduction encoding inYhem (con- 
sumer noise reduction did not exist, for 
all practical purposes, at the time that 
Dolby-B was first introduced), Dolby-C 
noise reduction has been designed on 
the premise that Dolby B is now in uni- 
veral use. As a result, recordings made 
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with Dolby-C noise reduction will be 
listenable on high-fidelity cassette 
machines equipped with B-type noise 
reduction. 

Of course, reproduction will not be 
perfect under those conditions, just as 
the reproduction of Dolby-B recordings 
on machines not equipped with any 
Dolby circuitry is not perfect. They are 
listenable, however, especially if the 
amplifier's treble control is adjusted to 
compensate for the Dolby effect. 
Dolby maintains that Dolby-C re- 
cordings would even be tolerable when 
played back on lower-fidelity portable 
cassette units not equipped with any 
type of noise-reduction circuitry. Ac- 
cordingly. Dolby Laboratories will 
develop professional-grade C-type 
noise-reduction encoders for use in 
cassette duplication. 

Other features of Dolby C 

Besides the two stages of compand- 
ing. Dolbv-C noise reduction incor- 



porates several other circuit innova- 
tions. Two of those circuit innovations, 
designated in Fig 2 as the anti-satura- 
tion and spectral-skewing networks, in- 
troduce precisely calculated frequency- 
response modifications during record- 
ing and compensate for them during 
playback. 

Those response modifications are 
introduced as a further safeguard 
against audible side effects. Specific 
benefits of those additional circuits 
include the reduction of encode-decode 
errors and a reduction of upper-middle 
and high-frequency tape saturation and 
attendant side effects, such as high- 
frequency losses and intermoduiation 
distortion. 

While the new system uses readily 
available components including Dolby- 
IC processors, the complexity of the C- 
type noise-reduction system is said to 
be between two and three times that of 
a conventional B-type circuit. Further- 
more, according to Dolby, to take full 
advantage of the noise-reduction 
capabilities of the Dolby-C system, the 
recorder using it must have a very high 
level of mechanical and electrical per- 
formance and sophistication, including 
low-noise circuitry surrounding the 
noise- reduction processor itself. Be- 
cause of those cost and quality con- 
siderations, it is likely that the new 
system will appear first as a supplement 
to standard Dolby B in high-perfor- 
mance, higher-priced cassette decks. 
In the future, the use of Dolby-C cir- 
cuitry may be simplified somewhat by 
the development of specific-purpose 
Dolby-C IC's. When that happens, we 
may see some lower- or mid-priced cas- 
sette decks incorpo rating the new noise- 
reduction system. 

As was the case with Dolby HX. 
Dolby Labs will provide C-type noise 
redtiction to its licensees under their 
existing Dolby license agreements 
without imposing an additional royalty 
for using the new system. 

It is evident that Dolby, the first de- 
veloper of noise -reduction systems for 
consumer tape recorders, is not about 
to resign from its position of supremacy 
in the highly competitive noise-reduc- 
tion field just because others have 
come up with noise-reduction schemes 
that are claimed to be superior to the 
one originally developed by Dolby !R-e 



Save on 

Scanners! 

NEW Rebates! 

Communications Electronics^ the 
world's largest distributor of radio scan- 
ners, celebrates Father's Day early with 
big savings on Bearcat scanners. Electra 
Company, the manufacturers of Bearcat 
scanners is offering consumer rebates 
on their great line of scanners, when pur- 
chased between April 1 and May 15, 1 981 . 

With a scanner, you can monitor the excit- 
ing two-way radio conversations of police 
and fire departments, intelligence agencies, 
mobile telephones, energy/oil exploration 
crews, and more. Some scanners can even 
monitor aircraft transmissions! You can ac- 
tually hear the news before it's news. If you 
do not own a scanner yourself, now's the 
time to buy your scanner from Communica- 
tions Electronics. Choose the scanner 
that's right for you, then call our toll-tree 
number to place your order with your Visa or 
Master Charge. 

We give you excellent service because CE 
distributes more scanners worldwide than 
anyone else. Our warehouse facilities are 
equipped to process thousands of scanner 
orders every week. We also export scanners 
to over 300 countries and military instal- 
lations. Almost all items are in stock for 
quick shipment, so if you're a person who 
prefers fact to fantasy and who needs to 
know what's really happening around you, 
order your scanner today from CE! 

NEW! Bearcat? 350 

The Ultimate Synthesized Scanner! 
Allow 120-240 days for delivery alter receipt oi 
order due to the high demand for this product. 
List price $599. 95/CE price $419.00 
4-Band, SO Channel • Alpha-Numeric • No- 
crystal scanner • Alt Aircraft and Public 
Service bands. • Priority Channel • AC/ DC 
Bands: 30-50, 1 18-136 AM, 144-174.421-512 MHz. 
The new Bearcat 350 introduces an incredible 
breakthrough in synthesized scanning: Alpha- 
Numeric Display. Pjsh a button— and the Vacuum 
Fluorescent Display switches from "numeric" to 
word descriptions of what's being monitored. 50 
channels in 5 banks. Plus, Auto & Manual Search, 
Search Direction, Limit S Count. Direct Channel 
Access. Selective Scan Delay. Dual Scan Speeds. 
Automatic Lockout. Automatic Squelch. Non-Volatile 
Memory. Reserve your Bearcaf 350 today! 

Bearcat® 300 

List price S549.95/CE price S349 .00/S2S.OO rebate 
Your final cost is a low S324.0O 
4-Band, SO Channel • Service Search • No- 
crystal scanner • AM Aircraft and Public 
Service bands. • Priority Channel • AC/DC 
Bands: 32-50, 11 8-1 36 AM, 144-174,421-512 MHz. 
The Bearcat 300 is the most advanced automatic 
scanning radio that has ever been offered to the 
public. The Bearcat 300 uses a bright green fluo- 
rescent digital display, so it's ideal for mobile 
applications. The Bearcat 300 now has these added 
features: Service Search, Display Intensity Control, 
Hold Search and Resume Search keys. Separate 
Band keys to permit lock-in/lock-out of any band for 
more efficient service search. 



FREE Bearcaf Rebate Offer 

Get a coupon good lor a 525 rebate when you purchase a 
Bearcat 300. 250; 220 or 2 1 0XL; $20 rebate on mode] 1 60: 
$10 rebate on model Four-Six Thin Scan and *S rebate on 
t he Bearca ■ 5. To get you r rebate, mai 1 1 h is c o u pon with your 
original dated sales receipt and the Bearcat model number 
from the carton to Electra. You'll receive your rebate in tour 
to six weeks. Offer vaiid only on purchases made betwen 
April 1, 1S31 end May 15, 1981. Ail requests must be 
postmarked by May 30, 1981. Limit of one rebate per 
ho use ho Id. Coupon must accompany all rebate requests 
and may not be reproduced. Offer good only in the U.S.A. 
Voi d whe re E axed or p ro h I bited by law. Resell ers, compan ies. 
clubs and organizations-both profit and non*proJit-are not 
eligible for rebates. Employees of Eleclra Company, their 
advertising agencies, distributors and retailers of Heg-rcaf 
Scanners are also not eligible for rebates. Please be sure to 
send in the correct amount for your scanner. Pay the listed 
CE price in this ad. Do not deduct the rebate amount since 
your rebate will be senl directly to you from Eleclra. Orders 
received with insufficient payments will noi be processed 
and wilt be returned- 

Bearcat® 250 

List price S429.95/CE price S279.00/S25.00 rebate 
Your final cost is a low S 254 .00 
50 Channels • Cryslailess • Searches 
Stores • Recalls e Digital clock • AC/DC 
Priority Channel • 3-Band • Count Feature. 
Frequency range 32-50. 146-174,420-512 MHz. 
The Bearcat 250 performs any scanning function you 
could possibly want. With push button ease you can 
program up to 50 channels for automatic monitoring. 
Push another button and search for new frequencies. 
There are no crystals to limit what you want to hear. A 
special search feature of the Searcal 250 actually 
stores 64 frequencies and recalls them, one at a time, at 
your convenience. 

Bearcat® 220 

List price $449. 95/CE price S2S9. 007$ 25.00 rebate 
Your final cost is a low S264.00 
Aircraft and public service monitor. Frequency 
range 32-50. 1 18-1 36 AM, 144-174. 420-512 MHz 
The Bearcat 220 is one scanner which can monitor 
all public service bands plus the exciting AM aircraft 
band channels. Up to twenty frequencies may be 
scanned at the same time. 

Not only does this new scanner feature normal 
search operation, where frequency limits are set 
and the scanner searches between your pro- 
grammed parameters, it also searches marine or 
aircraft frequencies by pressing a single button. 

Bearcat® 21 OXL 

List price S349.95/CE price $229.00/525,00 rebate 
Your final cost a tow $204,00 

18 Channels * 3 Bands * Crystailess • AC/DC 
Frequency range: 32-50, 144-174, 421-512 MHz. 
The Bearcat 2 1 0XL scanning radio is the second gener- 
ation scanner that replaces the popular Bearcat 210 
and 211. 11 has almost twice the scanning capacity of 
the Bearcaf 210 with 10 channels plus dual scanning 
speeds and a bright green fluorescent display- Auto* 
matic search finds new frequencies. Features scan 
delay, single antenna, patented track tuning and morel 

NEW! Bearcat® 160 

List price S299-95/CE price S1 89 .00/520. 00 rebate 
Your final cost is a low $169,00 
10 Channels • 3 Stands * AC only • Priority 
Dual Scan Spocds * Direct Channel Access 
Frequency range: 32-50, 144-174, 440-512 MHz. 
Would you believe,. .the Bearcat 160 is the least 
expensive Bearcaf crystalless scanner. 

This scanner presents a new dimension in 
scanning form and function. Look at the smooth 
keyboard. No buttons to punch. No knobs to turn. 
Instead, finger-tip pads provide control of all scanning 
operations, including On/Off, Volume and Squelch. Of 
course the Bearcaf 160 incorporates other advanced 
Beared t features su ch as Priority , Direct Chan nel Access, 
Dual Scan Speeds. Automatic Channel Lockout, Scan 
Delay and Auxiliary, All this performance in sleek, 
contemporary styling. And at a price so low, it astounds 
even us! 



Bearcat® 5 



Fanon Slimline 6-HLU 

List price S 1 69. 95/CE price $1 09 .00 
Low cost 6-channol, 3- hand scanner! 
The Fanon Slimline 6-HLU gives you six channels of crystal 
controlled excitement Unique Automatic Peak Tuning Circuit 
adjusts the receiver front end for maximum sensitivity 
across the entire UHF band. Individual channel lockout 
switches. Frequency range 30-50, 146-175 and 450-512 
MHt Size 2Vt x6V< x 1" Includes rubber ducky antenna. 
Order crystal certificates lor each channel. Made in Japan. 

Fanon Slimline 6-HL 

List price Si 49. 95/CE price $99.00 
e-Chonnoi performance at 4-criannol cost! 

Frequency range; 30-50, 146-175 WHt 
If you don'i need the UHF band, get this model and save 
money. Same high performance and features as the model 
HLU without the UHF band. Order crystal certificates for 
each channel. Made in Japan. 

FANON SCANNER ACCESSORIES 

SCMA-6 Mobile Adapter/Battery Charger £49.00 

CHB-6 AC Adapter/ Battery Charger Si 5,00 

CAT-6 Carrying case for Fanon w/Belt Clip $15,00 

AUC-3 Auto lighter adapter/ Battery Charger 51 500 

OTHER SCANNERS a ACCESSORIES 

Regency* i M4QQ Scanner S259.Q0 

Regency* M10O Scanner. ,*.. Si 99-00 

Regency" R1 040 Scanner. , SI 69.00 

SPSO AC Adapter 59.00 

SP51 Battery Charger $9.00 

SPSS Carrying Case for Bearcat 4-6 ThinScan"" ... Si 2.00 

F B- E Freq u e n cy 1 rectory for Easts rn U . S. A. St 2.00 

FB-W Frequency Directory tor Western U.S. A $1 2.00 

FFD Federal Frequency Directory for U.S.A. $12.00 

MK350 Mobile mounting kit for Bearcat 350 $1 2.00 

B-4 1.2 V AAA Ni-Cad's iorThinScan"" and Fanon ..39.00 

A-1 35c e Crystal certificate $3.00 

Add $3.00 sh ipping for all accessories ordered at the same I ime. 

INCREASED PERFORMANCE ANTENNAS 

If you want the utmost in performance from your 
scanner, it is essential that you use an external antenna. 
We have six base and mobile antennas specifically 
designed for receiving all bands. Order #A60 is a 
magnet mount mobiie antenna. Order #A61 is a gutter 
clip mobile antenna. Order #A62 is a trunk-lip mobile 
antenna. Order #A63 is a % inch hole mount. Order 
#A64 is a % inch snap- in mount, and #A70 is an all band 
base station antenna. All antennas are S3 5 00 and 
$3.00 for U PS sh ippi ng i n th e contin e ntal Unite d States. 

BUY WITH CONFIDENCE 

To get the fastest delivery from CE of any scanner. 

send or phone your order directly to our Scanner 
Distribution Center* Se sure to calculate your price 
using the CE prices In this ad. Michigan residents 
please add 4% sales tax. Wrilten purchase orders are 
accepted from approved government agencies and 
most well rated firms at a 10% surcharge for net 10 
billing. All sales are subject to availability. All sales on 
accessories are final. Prices, terms and specifications 
are su bject to change w i t hou t notice. Ou t of stock Ite m s 
will be placed on backorder automatically unless CE is 
instru ci ed d i ff eren 1 1 y. M ost p roducts t h at we sel I h ave a 
manufacturer's warranty. Free copies of warranties on 
these products are available prior to purchase by 
writing to CE. International orders are invited with a 
S 20.00 surcharge for special handling in addition to 
shipping charges. All shipments are F.O.B. Ann Arbor, 
Michigan. No COD'S please. Non-certified and foreign 
checks require bank clearance. 

Mail orders to: Communications Electronics^ 
Box 1002, Ann Arbor. Michigan 48108 U.S.A. Add 
$7.00 per scanner or phone product for U.P.S. 
ground shipping and handling, or$14.00forfaster 
U.P.S. air shipping tosorne locations, tf you have a 
Master Charge or Visa card, you may call anytime 
and place a credit card order. Order toll free in the 
U.S.A. Dial 800-521-4414. If you are outside the 
U.S. or In Michigan, dial 313-994-4444. Dealer 
inquiries invited. All order lines at Communi- 
cations Electronics" are staffed 24 hours. 
Scanner Distribution Center* and CE logos are trade- 
marks of Communications Electronics!" 
t Bearcat is a federally registered trademark of Electra 
Company, a Division of Masco Corporation of Indiana 
$ Hege ncy is a f ede ral ly reg i ste red t rademark of Reg e ncy 
Electronics Inc. 
Copyrlg fit "1 981 Com mu rtications E lectronlca" 




NEW! Bearcat® 350 



List price S1 34. 95/CE price S94.0O/S5.0O rebate 

Your final cost is a low $89.00 

B Crystal Channels * 3 Bands e AC only 

Frequency range: 33-50, 14Q-174, 450-508 MHz. 

The Bearcat 5 is a value-packed crystal scanner built for 
the scanning professional — at a price the first-time 
buyer can afford. Individual lockout switches. 

Bearcat® Four-Six ThinScarT 

List price S189.95/CE price S1 24. 0O/S1 0.00 rebate 
Your final cost is a low S1 14.00 
Frequency range. 33-47, 152-1 64. 450-508 MHz. 
The incredible, Bearcat Four-Six Thin Scan* is like 
having an information center In your pocket. This three 
band. 6 chan nel crystal control led scanner has patented 
Track Tu rang on U H F, Sea n D elay a nd Cha n nel Lockou L 
Measures 2% x 6Vt x 1 " Includes rubber ducky antenna. 
Order crystals for each channel. Made in Japan. 

TEST ANY SCANNER 

Test any scanner purchased from Communications 
Electronics" for 31 days before you deeidetokeepil. If for 
any reason you are not completely satisfied, return it in 

Original 1 condition with all parts in 31 days, for a prompt 
relund (less ship ping/ hand ling charges and rebate credits). 

CIRCLE 44 ON FREE INFORMATION CARD 
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COMMUNICATIONS 
ELECTRONICS" 

£54 Phoenix D Box 1002 C Ann Afbor, Mtchigm 4^106 U-S.A 
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New Portable Digital Capacitance Meter 

£— ..,, .820 




Call For Our Prtce 



• Measures capicilance 
from 0, 1 pF to 1 Farad 

* Resolves to 0.1 pF 

■10 ranges for accuracy 

and resolution 

■ 4 digit easy-lo-read LED 
display 

■ O.S% accuracy 

* Special lead Insertion 

jacks or banana lacks 

* Fuse protected 

• Uses either rechargeable 

or disposable batteries 

• Overrange indication 



DATA PRECISION 

Model 938 

0.1%, 3 1 /2-Digit, LCD DIGITAL 
^CAPACITANCE 
METER 




■ WIDE RANGfNG — from 1995 pF full scale 
(0.1 pF resciitan) up to 1999 uF ful scab, in 
eight rang^...virtuaTry every capacitance ycu'fl 
ever need to measure. 

- FAST AND EASY TO USE — Direct rearing. 
pushbutton ranges Just pUg in and read 

• EXCEFnONALLY ACCURATE — provides 

+0.1 % basic accuracy. 

• TOUGH AND QOMRACT — Bum to take rough 
usage without loss of calbraticn accuracy. Rts 
and goes ar^where: takes very ktfe bench 

space: ahvays nancy for quick capacitance 
checkout, matching, caftyatioa and tracking 

• PORTABLE — Paknazed, light-weighl, operates 
up to apprCKffnalely 200 hours on a single 9V 
akaline battery 

• EASY READING — big. clear, highcontnast 
3 1 ^-cSgiI LCD cfeplay. a ful 05" high, readatte 
anywhere, 

• UM.UE RACKED — Outstanding measurement 

capability ard dependafctfty. Outperforms DC 
time-constant meters, and even bfidges costing 
2 k> 5 times as muchL 

• RELIABLE — warranteed (or 2 ful years. 



IFLUKEI DIGITAL MULTIMETERS 



Model S022A: 

The Troubleshooter 



$139 



• Six (unctions 

dc voltage 
ac vollage 
dc currant 
ac currenl 
resistance 
diode lest 



• 3 l /i-digit resolution 

■ 0.25% basic dc accural 

• LCD display 

• Overload prolecllon 



Model 8020A 
The Analyst 



Model 8024A: 
The Investigate 



V-151B 15 MHz Single Trace 
V-152B 15 MHz Dual Trace 
V-3018 30 MHz Single Trace 
V-3C2B 30 MHz Dual Trace 
V-550B 50 MHz Dual Trace, 
Dual Time Base 



HITACHI 



Call For 

Special Intro 

Price Offer 





+ Seven functions 

dc voltage 
ac voltage 
dc current 
ac current 
resistance 
diode test 
conductance (1 IR) 

* SVi-digit resolution 

* 0.1 % basic dc accuracy 

* LCD display 

* Overload protection 

* Free case 

* Two year parts 
and labor warranty 



> Nine functions 
dc voltage 
ac voltage 
dc current 
ac current 
resistance 
diode test 
conductance (1/R) 
logic level and 

continuity detect 
temperature fK-type 

thermocouple) 



• Peak hold on voltage 

and current functions 

• Selectable audible 
indicator for 
continuity 

or level detection 

* 3Vr-digit resolution 

* 0.1% basic do accun 

* LCD display 

• Overload protection 



New Low Distortion Function Generator 



-Kpricision 



3010 



New Sweep/Function Generator 

MODEL 3020 



Sji PRECISION 
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• Generates sine, square and Inangle 
waveforms 

* Variable amplitude and tixed TTL square- 
wave outputs 

• 0.1 Hz to t MHz in six ranges 

* Push button range and function selection 

* Typical sine wave distortion under 0.5^ 
from 0.1 Hz to 100kHz 

• Variable DC offset for engineering 
applications 

■ VCO external input lor sweep-lrequeney 
lasts 




• Four instruments m one 
package — sweep general or. tunc 
lion generator, pulse generator, 
lone- burst generator 

■ Covers .02Hz-2MHz 

» 1000. i tuning range 

• Low -distortion high-accuracy 
outputs 

• Three-step attenuator pkjs 
vernier control 

• Internal linear and log sweeps 

• Tone-burst output is front-panel o 
externally programmable 



s^ 
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Non-Linear Systems 



WESTON 



qst 



DATA PRECISION 



PORTABLE 
OSCILLOSCOPES 



MS-15 



BATTERY OPERATED 



N on- Linear Systems 




Call For Our Prices 



MS-215 



Single Trace 15MHz 

MS-230 




Dual Trace 15 MHz 



Dual Trace 30MHz 



THESE 1981 B&K OSCILLOSCOPES 

ARE IN STOCK AND AVAILABLE 

FOR IMMEDIATE DELIVERY 




4< PRECISION 



1479A Dual-Trace 

1477 Dual-Trace 

1432 Dual-Trace 

1476 Dual-Trace 

1466 Single-Trace 

1405 Single-Trace 
1420 Dual-Trace 
CALL FOR OUR 
EARLY BIRD SPECIAL LOW PRICE 



30 MHz 
15 MHz 

15 MHz Portable 
10 MHz 
10 MHz 
5 MHz 
15 MHz Portable 



KEITHLEY 



Model 169 
BENCH/PORTABLE DMM 

• 3' A Digit liquid crystal 

display 

• 0.25% basic accuracy 

• 26 Ranges 

$169.00 





WESTON 

The Roadrunner 
Model 6100 

• 5 Range audible signal- 
ing function 
• 0.5" LCD display 
• 6 Functions 
• 29 Ranges 



<^ 



Reg. $155.00 

SPECIAL 
$139.00 

includes tree case 
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80MHz Counter with Period Function 

^^^aaaafH model 1820 

■ 5Hz lo 80MHI reading guaranteed— 
1QQM Hi typical 

• Period measurements from a Hi 
10 1 MHz 

■ Period average, auto and manual 
positions 

■ One PPM resolution 

• Totalizes to 999699 olus overflow 

• Elapsed lime measurements irom 1 
to 9999.99 seconds plus overflow 

• One-megohm input resistance 
Call For Our Price ' B "9 hl 43 ' hl 9 h LED readouts 
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THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE - •*■#,• 

800-223-0474 ADVA 

ELECTRONIC 



54 WEST 45fh STREET. NEW YORK, N.Y 10036 212-687-2224 , 
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hobby corner 



Here's a look at negative-ion generators, and other tidbits, 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 



IN JUNE 1980, I PASSED ALONG A REQUEST 

from Russ Lane for some information 
about building a negative-ion generator. 
Thanks for your responses. 

For the uninitiated, there are those 
who maintain that exposure to air that 
contains negative ions promotes physical 
and mental well-being. I simply don't 
know whether it does or doesn't, so I can 
only say, "To each his own!" 

In any case, there is general agreement 
that breathing ozone (0 3 ) for an extended 
period is unhealthy. Further, an ion gen- 
erator will produce ozone if it is not 
adjusted properly. So, if you build your 
own, be sure to have all the information 
you will need and make the adjustments 
that prevent ozone formation. 

Negative ions are introduced into the 
atmosphere when a negatively charged 
object "leaks" them into the air. To get 
an appreciable quantity of ions, you need 
several thousand volts— at least 5,000. 

There are four convenient methods of 
producing the required high voltage. One 
is to begin with 110 volts AC or more 
from a transformer and add on a long 
series of vol tage-dou bier circuits. Anoth- 
er is to use a "firing transformer" de- 
signed to produce an arc (normally to 
ignite an oil furnace). 

Very little current is needed to produce 
ions. Safety precautions with either of the 
above methods include placing a very 
high resistance between the supply and 
the charged object in order to limit the 
current in case you accidentally come into 
contact with it. 

Two ways that are more satisfactory 
for producing high voltage require a little 
more circuitry. They are to use either an 
automobile ignition coil or a TV flyback 
transformer to change a low input-voltage 
into 5-to 20-thousand volts. For increased 
efficiency, the low voltage should be 
interrupted DC (square wave) rather 
than AC. That is usually done with 
heavy-duty switching transistors driven 
by a square-wave generator (a 555 IC) or 
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by a feedback winding added to the fly- 
back transformer. 

There arc two advantages to those last 
two methods. One is that the current is 
automatically limited. The other is that 
those systems are more readily adjusted 
to prevent ozone formation. 

Of course, the final high-voltage must 
be rectified; the usual approach is to use a 
solid-state diode designed for TV high- 
voltage supplies. The negative output lead 
is connected to the "charged object." 

Unit charges (electrons) disperse over 
the surface of an object with a concentra- 
tion proportional to the radius of curva- 
ture at any given point. What that means 
is that the electrons collect around sharp 
angles and points (see Fig. 1). So, if you 
want them to leak off into the air, your 
object must have one or more sharp 
points. Then, with a good high voltage, 
the electrons "spray oif" the charged 
object and ionize the air molecules. 

That shape factor is the reason why 
builders of ion generators often use one 
(or more) sewing needles as the charged 
object. The negative output of the high- 
voltage supply is simply connected to the 
needle. 

Because of the shape factor, you should 
be careful when you hook-up and route 
the high- voltage lead. Avoid leaving wire 
ends sticking out. Watch for sharp pro- 
jections that may be left on a solder blob. 
Avoid sharp bends in the wires — use gen- 
tle curves when changing direction. After 
all, you want to lose as few electrons as 
possible before reaching the needle(s). 

There you have the basics for building 
your own negative-ion generator. Special 
thanks to Dennis Doonan (Racine, WI), 
Jstvan Mohos (Phoenix, AZ), Richard 
Kaufman (New York, NY) and others 
who came up with much of the foregoing 
information. 

Magazine index 

How often does this happen to you? 
You remember an article with informa- 
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Fig. 1 



tion that you need but you can't remem- 
ber what issue it was in — maybe not even 
the year it appeared or in what magazine. 
You tackle the annual indexes if you have 
them or worse yet, the table of contents in 
each individual issue. 

That process can be a real headache; it 
can take from hours to days. And that is 
only when you can remember the arti- 
cle — what about those articles that you 
have forgotten? 

I have some magazine files that go back 
more than 25 years. Searching for some- 
thing vaguely recalled used to be a chore, 
but not any longer — my TRS-80 does the 
searching for me. 

What does your microcomputer do for 
you besides play games? Put your com- 
puter to work keeping and searching a 
master index — one or more depending 
upon your needs. 

An 8K or 16K computer can hold a 
surprisingly large index if you are careful 
about how you arrange the data. That is 
especially true if you use your imagina- 
tion to create a coding system that will 
reduce memory requirements. Here's an 
example: 

IDENTIFY UNMARKED IC'S 
Radio- Electronics 
P. 45, JAN 80 
can become 

1CIDXMARK/RE0450180 

Of course you should use your own sys- 
tem, but it is obvious that the second 
entry lakes less memory but conveys the 
same information. 

Well . . . yes, it did take time to create 
the index files for the several maga- 
zines — especially for the ones that go 
back a number of years. Once done how- 
ever, it lakes only a few minutes every 
month or two to stay current. 

Now my searches are quick and com- 
plete. The reference mentioned above will 
turn up in a long list if I key in "IC" and 
on a much shorter one under "ICID." 

Don't let your computer just play 
around — put it to work. And if you don't 
have one yet, here is one more reason to 
get one. 

Help! 

Pat Hazen of New Orleans is asking for 
help in designing an alarm circuit to sub- 
stitute for an output-meter indicator in a 
detection device. He is speaking specifi- 
cally of the gas detector in the July 1 976 
issue of Radio-Electronics. 



Apparently, Pat does not wish to use a 
mechanical device, but that still leaves 
transistor switches, (lip-flops, and other 
possibilities. Can you come up with a 
suitable alarm circuit to help Pat out. 

Recently available 

PanaVisc Products, Inc. (2850 East 
29th Street, Long Beach, CA 90806) has 
a comprehensive catalog of their heads, 
bases, mounts, and accessories. With all 
the possible combinations, they have a 
holder/ vise for almost any application. 

An extensive listing of general and 
computer-related parts, equipment, and 
accessories is to be found in the Advanced 
Computer Products, Inc. catalog (PO 
Box 17329, Irvine, CA 92713). 



Digi-Key Corp. (PO Box 677, Thief 
River Falls, MN 56701) has a catalog 
with a very broad listing of parts for the 
builder. The chances are good that Digi- 
Key has what you may need, including 
books. You can get their catalog by call- 
ing, toll-free, 1-800-346-5144. R-E 
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, SPECiAL REPRINT 

BUILD A BACKYARD SATELLITE TV RECEIVER 



am 



p ri «„ s a «r p ' ess! 



Hepr» nts 



Don't miss out again! 



Send away today (or your 36-page book- 
let containing complete reprints of all 
seven articles in the series on Backyard 
Satellite TV Receivers by Robert B. 
Cooper Jr. 

This all-inclusive report gives you all the 
data you need to build your own Back- 
yard Satellite TV Receiver. 

■ TELLS ALL ABOUT domestic satellite 
communications, with full details on how 
you can putl those elusive TV signals from 
space. 

■ LEGAL REQUIREMENTS, technical 
specifications, and how you, the home 
constructor, can meet them. Find out 
what mechanical and electronics skills 
you need. 

■ RECEIVER CHARACTERISTICS, tech- 
nical details and specifications, along 
with examples of actual receivers built at 
comparatively low cost. 



■ ANTENNA DESIGN... and exactly how 
you can buiid a spherical antennae, while 
keeping total earth station cost for the 
complete system under $1 ,000. 

■ THE FRONT END is critical when you 
build your own system. We help you ex- 
plore several different approaches to 
making one that will work for you. 

■ RECEIVER-SYSTEM hardware, and 
how it goes together to bring you direct- 
from-satellite TV reception in your own 
home. 



To order your copy: 

Complete coupon and enclose it with 
your check or money order for $6.00 U.S. 
We will ship your reprint, postpaid in U.S. 
and Canada within 6 weeks of receipt of 
your order. All others add $3.00 for post- 
age. New York State residents must add 
484; sales tax. 



Radia-Eleclranics 

Satellite TV Reprints 
45 East 17th Street 
New York, NY. 10003 



I want 



WAY 81 



Please print 



(Name) 



reprints @ $6.00 U.S. each, 

sostpaid. I have enclosed $ N.Y. 

State residents must add 48<t sales tax. 



(Street address) 



(City) 



(State) 



(Zip) 
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CIRCLE 18 ON FREE INFORMATION CARD 




FREE! 

1981 

DISCOUNT 

ELECTRONICS 

CATALOG 



*£•«?> 



JOIN THE PAK! 

Send for our Free catalog and become a 
member of our exclusive Pak. Our » . 
members receive Poty Pak a' 
exciting catalog several 
times a year. We offer: 
Penny Sales, Free 
Premiums and Low, 
Low Prices on a wide variety of 
Electronic Products such as Computer Periph- 
erals, Integrated Circuits, Speakers, Audio 
Equipment, Rechargeable Batteries, Solar Prod- 
ucts, Semiconductors, and much, much more! 
Take advantage of our 25 years as America's 
foremost Supplier of discount electronics. 



RUSH ME YOUR FREEDiSCOUNTCATALOGt 

NAME: 

ADDRESS: 

CITY: 

STATE: 



_ZIP: 



CLIP AND MAIL COUPON TODAY TO: 

POLY PAKS, INC. 

P.O. BOX 842. RA5 

S. LYNNFIELD, MA. 01 940 [ei7) 245. 3828 
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SAVE TIME AND MONEY! 

UNIVERSAL- 
DESIGNER 



• Save on digital bread 
boarding 

• Easy transition from pro- 
totype to wiring drag rams 

• Aidsdigital circuit design 

Kit $49 95 
Assembled 559,95 




SELF- TEACHING AID: 

6101 DIGITAL LOGIC COURSE $29.95 

■ Learn digital logic with 26 sell leaching experiments. 



0101 SOLID STATE 

CLOCK/CALENDAR UNIT 

BIG 2Vi" DISPLAY! I 



• 12/24 hour selectable 

• Alarm oulpul 

Kil $49.95 
Assembled $79.95 
Oak Case $29.95 



SalisFacLion Guaranteed OH All AntmbM 




FOR FAST DELIVERY CALL TOLL-FREE 

1-800-426-6254^1 



f 14905 N.E. 40TH, DEPT R6-5 
REDMOND. WA 98052 (206) 683-9200 



Please ruth me the lotlowlng: 

□ 6100 UNIVERSAL DESIGNER KIT $49,95 
D 6 1 00 UNIVE RSAL DESIGN ER ASSEMBLED 5995 

□ $101 DIGITAL LOGIC COURSE 29.95 
O 1 1 CLOCK/CALENDAR K IT 49.95 

□ 0101 CLOCK/CALENDAR ASSEMBLED 7995 
a OAK CASE 29i95 

ADO S3 00 PER ORDEH POSTAGE & HANDLING 
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Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 




Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy-to-understand les- 
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees areac- 
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 

lj degree. Write for Bulletin R-81. 

IV Grantham College of Engineering 

5 2500 So. LaCienega Blvd. 

<£ Los Angeles, California 90034 
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More information on new products is available. Use the 
Free information Card inside the back cover. 



POWER ETCHING SYSTEM & ETCHING SOLU- 
TION HEATER. GC Cat. No, 22-394 and GC Cat 
No. 22-392 includes an etching tank, pump, and 
heater, and is designed to handle two single-or 
double-sided boards up to 8 X 10 inches In size 
at the same time. 
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The basic tank system, GC Cat. No. 22-394, 
includes a 1.25-gallon molded polyethelene tank 
with lid. agitating pump, hose, wire base PC- 
board holder, and instructions. The base can be 
mounted on a bench, left portable, or mounted as 
a bench well. The pump keeps acid agitating for 
faster, more even etching. PC boards fit into a 
submersible rack, with handles, that keeps 
boards separate and hands away from the acid. 
The tank lid can also be used as an auxiliary lab 
tray. 

The Etching Solution Heater. GC Caf. No. 22- 
392, greatly reduces etching time. The heater 
attaches easily to the tank and its thermostat 
quickly adjusts to solution temperature. 

The price of the basic tank system Is $55.93; 
the heater costs $10.25. — GC Electronics, 400 
South Wyman St.. Rockford. IL 61101. 

TIMED LIGHT CONTROL, the Night Sentry, is 
designed to give your home a "lived-in" look 
while you're away. This wall-model, solid-state 
light timer provides automatic control of indoor 
or outdoor light fixtures — including porch, post. 
kitchen, bathroom, and bedroom lights — using a 
microprocessor. Its "memory" permits automatic 
Self-programming; you use it as a conventional 




light switch and after 24 hours of use, your pat- 
tern of light-use will be repeated daily. 

The Night Sentry can be programmed in a mat- 
ter of seconds, and up to 48 on-off settings per 
24-hour period are possible. It can be installed in 
minutes with only a screwdriver. The suggested 
retail price for the Night SentVyis under $25.00. — 
Dynascan Corporation, 6460 W. Cortland St., 
Chicago. IL 60635. 

DUAL-TRACE OSCILLOSCOPE, model HM312, 
offers precise, drift -free performance over 
varying conditions. Both vertical amplifiers have a 
bandwidth of DC to 20 MHz. with a maximum 
sensitivity of 5 mV-per-cm. Full X-Y operation is 
available by switching channel 2 into the hori- 
zontal-deflection system. 
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The model HM3 12 will trigger on as little as a 
4- mm signal up to 30 MHz. Triggering is auto or 
variable level, with the source being channel 1, 2. 
or external. A TV-frame sync filter is also provid- 
ed. Sweep speeds range from 0.2 seconds to 40 
nanoseconds. All of the critical DC voltages are 
regulated. 

The input-line transformer can be connected to 
operate from 110 to 237 volts AC, 50 to 60 Hz. 
There Is a built-in 1-kHz. 0.2- volt ( ± 1%) square- 
wave generator that is used for checking probe 
compensation. 

The model HM3 12 comes in an all-metal case 
{9.3 X 8.3 X 15 inches) that is particularly suited 
for lab and field use. There is a handy carry han- 
dle and retractable tilt-up stand that pulls down 
from under the unit. The price of the model 
HM312 is $610.00.— Hameg. Inc., 191 Main St., 
Port Washington, NY 11050. 

OMM, model 467, is a hand-portable combination 
of digital and analog LCD displays to analyse 
both steady and pulsing signals, plus differential 
+ and - peak-holding capability and fast-pulse 
detection and indication. 

In the differential mode, the model 467 can 
make percent modulation and signal-tracing 
measurements. In the pulse-detection mode, it 
can give visual and/or audible indication of pulse 
presence and logic states. Other standard fea- 
tures include 26 AC/DC voltage, current and 
resistance ranges, true RMS AC voltage and cur- 
rent measurements, 0.1% DC accuracy on the 



voltage ranges, continuity detection with both 
visual and audible indications, high-voltage tran- 
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sient protection, and excellent overload capabili- 
ties. 



The model 467 Is cordless and gives up to a 
year of service on a single 9-volt alkaline battery. 
It measures 2 X 5.6 X 4.6 inches, weighs 1Vi 
pounds, and comes with a 9-volt battery. Un- 
approved test leads with screw-on alligator clips, 
and an instruction manual. The price is 
$239.00— Simpson Electric Company, 853 
Dundee Ave., Elgin, IL 

AC POWER-LINE TESTER KIT, model 3600-K, 
features a new hand-size battery-operated 3Vr- 
digit AC power-line tester, a model 10-L clamp- 
on AC ammeter, a model 101 line separator, 
man-made leather top opening hand-and-shoul- 
der carrying case, two 4'/i foot long test leads, 
and a 9-volt battery. 

The digital 3600 AC power-line tester has a sin- 
gle-selector switch for AC volt ranges. 0-200 volts 
and 0-600 volts. Accuracy is ± 0.5% of reading. 
AC-current range (requires the use of the model 
10-L clamp-on ammeter) is 0-20-200 amps. Ac- 




The popular Sams series of Computer 
Primers provide o working knowledge of 
computers without being dry and com- 
plex. The Primer Books guide you through 
the subject at an easy pace. Your jour- 
ney to understanding Is short, exciting, 
and fun. The Sams Primers offer good 
graphics ... a good balance of 
data ... an upbeat, positive style . , . 
and are organized so that you can read 
them straight through like a novel. 
CP/rvT" PRIMER, by Mitch Waite and 
Stephen Murtha. A non-technical discus- 
sion of CP/M disk operating systems for 
8080 and Z-80-based microcomputers. 
No. 21791. $11.95. 

PASCAL PRIMER A complete guide to the 
hottest new language in computers by 
Mitch Waite and David Fox. 
No. 21793. $16.95. 



COMPUTER GRAPHICS PRIMER An easy- 
to -understand guide to creating draw- 
ings, plans, maps, and schematics on a 
computer monitor. By Mitch Waite. 
No. 21650. $12.95. 

MICROCOMPUTER PRIMER (Second Edi- 
tion) Upj-to-dote facts on popular mic- 
rocomputers. Don't buy a computer 
without reading this book by Mitch Waite 
and Michael Pardee. No, 21653. $11.95. 
BASIC PROGRAMMING PRIMER A valuable 
guide to BASIC, today's most widely used 
microcomputer language. By Mitch 
Waite and Michael Pardee. 
No. 21586. $10.95. 

Sams Books. 



Mail To: Howard w. Soms St Co.. Inc. 

4300 West 42nd Street P.O. Box 7092 IncflanopoliS, IN 46206 

So ie 10* on Oraeis ol $20 or More! Quantity — 



CP'ftl Primer 
PASCAL Primer 
Computer Graphics Pnmer 
Micnxompijier Primer 
BASIC Programming Primer 



No 21791 $11 95 

No. 21793 $16.96 

No 21650 $12 95 

No 21653 $11.95 

No. 21586 S1095 

Amounr ol ortfer $. 

Deduct I 0% ■>. order is S20 or more S 

Add local soles rax where applicable $ 

Shipping & handling costs $2 00 
Total amouni ol order $ 



Paymeni Enclosed Chech _ 

VISA MoslerCard Interbank No _ 

tecum No - Expiration Dan 

Name (print) 

Stgnalure 

Address 

Cily 

Store _ . — 



Money Order 



-Zip- 



Prices good in J.S.A only Prices subject lo change withoul 

notice. 

CALL TOLL-FREE 1 -800- 428-369 6 lor the name of your 

local Soms Boon outlet or ro order dy phone. 

Offer expires 8/31/81 AD 08 4 
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curacy is ± 3% of reading. 

The model 10-L clamp-on AC ammeter adapter 
is used to make current measurements without 
circuit interruption when clamped around a single 
conductor, and 0-20-20O amps may be read 
directly as AC amperes on the model-3600 dis- 
play. If conductors cannot be separated, the Trip- 
let! model KJ Jline separator is provided in the kit 
to make fast and accurate measurements. 

A large, easy-to-read 0,5-inch, 3'A-digit liquid- 
crystal display with low-battery alert and over- 
range indication, is provided. The model-3600 
tester is compact and weighs 10 ounces with its 
9-volt battery. Typical battery life is 500 hours In 
usage and the display indicates when eight hours 
of battery life remain. It also has auto-zeroing, 
inherent protection (up to 600 volts on all ranges) 
from overloads without damage, and meets ANSI 
C39.1 specifications. The price is $150. — Triplet! 
Corporation, One Triplet! Drive, Bluff !on. OH 
4ES17. R-E 
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NOW YOU 
CAN BUILD 
YOURSELF 

AN 
ORCHESTRA 



The most advanced — most versatile organ 
you ever dreamed of is now within most 
everyone's roach . . . because you build It 
yourself the exclusive WERSI way. 

Expand your instrument according to 
your taste and budget. With WE RSI's 
'Building Block' system , you'll never 
need to trade organs again I 

Superior WERSI quality also available In 
pianos, synthesizers, amps, rhythm units, 
etc, . . . kit or factory assembled. 

Send $6 for the exciting Sight and Sound 
package everyone raves about. You'll 
receive the famous "WERSITIME 2" 
12" UP with accompanying libretto as well 
as a full color, 104 page manual, widely 
acclaimed as the encyclopedia of organ 
builders, introducing you to the 
Wonderful World of 

world leader In quality 
do-it-yourself instruments 
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WERSI ELECTRONICS, INC, Dept. M4 
P. O. Box 5318, 1720 Hempstead Road 
Lancaster, PA 17601 

Please send above demo pack @ $6.00. 

Name 

Add ress 

City 



. State. 



Zip. 



> 
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DM-1Q 
LOW OHM 
METER 
MODULE 



ALL NEW! 



Measures rebalance from 10 mrlliOhrns to 20 Onrns, Now you tan 

measure resistance down to ID milliflhrrra wfth tills low cost easy to 

use OVM module.. Chec* coil resistance, transformers, mtiys. chotas, 

printed circuit board copper paths and ground cables Special iero balance 

contra; nulls out input cable resrslanw to insure accurate readings. Your OVM 

has Id be sei to 2V range during operation 



DM-tfl 10W OHM MHffl MODULE 



itsrstmce range 10 miHiQnms to 2d Ohms 
Zero Ca ; ip:ai:on coniroi 
I — Battery powned (push to rtad battery save/ or- 
tuit). Requiris 1 9 Volt Battery |no! irciude-fl'i 
- Sue t 25' x 3,75" a 2'^ 
(Input cables not 
included or avail- 
able-) 



FREQUENCY METER MODULE 

LOW COST DM-11, "SHzto 100MHz" 

Measure lit^L-Encies from 5Hi to IOOMHi on your — in,r>ut Sensitivity < IWHr < SGMV 

digital yollmeter witft a resolution ot 3V! digits — .WW? - 60MHi < 30HV 

easy in use — pe rtect laf field service — lab testing — > 60M H/ < 7QMV 

home hobbyist' Connect 11* DM-1 1 to your OVM. set — Size 6.25' x 3.75" * 2" 

me OVM to the 2VDC rang*, connect a signal to the — External 3V DC power suppty included. rModel 

DM-11 via a DNC cable (not included) ind measure (he MMAC-2 r 

frequency ol any source. Hi Lo Range LEO'S insure — BNC input Cable Accessory (Model PSA-2 add 

fist iccu rate readings. r-^nut-h S14.95) 

— FteouencyPjn W SHitoiMMH; r^W 

— Input ImpeiancE t MegOhm 



ULBin Uuficiraiiiiiii 



ComplstBly assembled and tested I Ready to use I 



8 CHANNEL SCOPE 
MULTIPLEXER, DM-12 




Convert your slnc.it channel scope into a 4 or 8 chan- 
nel instrument; just canned the DM-12, 8 channel 
scope multiplexer to your scape, clip the 8 Input 
probes to tne slonais you want to view. Simple, easy, 
last — can handle logic level TIL signals tram DC to 
3MHt. Feji'j.'ts separate spacing and trace amplitude 
KTirgis and sciectab'-e sampling rate — alt to insure 
easy dear scape display. 




-& TTL comcinble Input channels (l TTL load per 
channel) can drive 50 Dhm scope cable 

- Maximum full screen amplitute 1.6 Volts adiLSla- 
be 

- trace amplitude and spacing contro s 

- 4 orfl channel selector switch. 

- 6 color corjed InpuE cable. 24" tang with insulated 
alligator clips. 

- External 9 VDC power supply included (Mode? 
MMAC-21. 

- Size 5 25" x 375- 1 T 

- BNC Output Cable Accessory (Model PSA-2 add 
SI4JS). 



Complelely 

assembled 
and tested! 
Ready 
to use! 




LOW COST DM-8 
CAPACITANCE METER MODULE 



Conned this high quality low cost Capaci- 
tance Meter Moou'E . DM 43 lo your digital Vott 
Meter and turn It nto a Digital Capacitance 
Meter — the Low Cost Way! 
[When placing order specify the main) and 
mode; DVM you're using so thai tactc-ry mod- 
ifications, n required., may be made before 
shipment is made.) 

Completely 
assembled 
and tested! 
Ready to use! 

INSTANT ORDER 

INFORMATION 

BELOW! 



— Push lo read range (buttonl from IpF to 

—Iero calibration contrai 

— In one easy lo use, sell-contained paefc- 
306- 

— Battery powered, with "push to read" bat- 
tery saver circuit |9V batteries not >n- 
CkiScfi) 

— Size 6 25* 1 3.75' x 2* 
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LOW COST HIGH FREQUENCY COUNTER - NOW IN STOCK!! 



///////////////((I IlllllUUttWWW 




The Albia Model DM-7, 8 Digit High Frequency Counter is 
easy to use, switch selectable time base input by a single 
BNC, nothing to build — nothing more to buy! 

-5 Hi to 550 MHz 

— 8 big easy-to-read .43" high intensity LED display 

— Crystal (±3 ppm @ 25 C) controlled 0.1 or 1.0 sec. gate times 

— Convenient benchtop size (7"x10"x3'" 



durable attractive case 



$ 



COMPLETELY ASSEMBLED • 



NEVER BEFORE AT THIS 

LOW PRICE 

PRE-CALIBRATED • PRETESTED 



149 
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REGULATEDTRIPLEPOWERSUPPLY 

BARGAIN PRICED ALBIA MODEL DM-6 

A fully assembled and tested power supply that ■ aamv 
provides a solid, fully wired triple power supply JJaf 1 3 9 



a solid, fully wired 
including fixed 5V @ 1 Amp, 5V to 1 5V @ 0.5 Amp 
and — 5V to -1 5V @ 0.5 Amp — all supplies regulated 
short proof. Each supply has short indicator LED. 
Complete and ready for use in a durable 
(8"x6"x3V2") metal case 



99 




FREE!! 

NEW 1981 
MID-YEAR 
CATALOG 

Exciting 

new products! 

Send today!! 




A I RIB lATISF&nTinN H to' any reason, whatsoever, you are not completely 
l no nun satistjed with your p urC hase. return it within 30 days of 



WARRANTY: 



purchase date for a full refund — it's as simple as that! 



FOR FAST AND DEPENDABLE DELIVERY SERVICE 
CALL TOLL FREE: 1-800-243-6953 .£& 

WE ACCEPT NUTEH CHMGL HIM AND AHEX CREDIT CARDS 
ttMtM Mtttb i* 7H* $aku Ta ■ Hat ibn hi 14. armef t*f,hn)mw*nm , \&L 

ALBIA ELECTRONICS INC 

2J Albia St. • New Haven. CT 0651 Z 
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100 


UPIDS1000 


S1.9S 


11D.D1 -HS.BO 


375 


SZS.01 - ISO DO 


<E5 


:s 0.111 -1100.00 


MC 


ORDERS OVER SI 01.00 
WITHIlt UNITED SHIES 


T.SS 




FREE ALBIA 

'■TEMPLATE" 

WITH EVERY 

ORDER RECEIVED 

by May 25, 1 981 
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SUPER ISOLATOR, model ISO-It, is designed to 
curb problems In microprocessor installations 
resulting from severe AC powerline spikes, 
surges, and hash— those unexplained crashes, 
memory losses, or other glitches. (Disks, printer, 
and processor often Interact, aggravating such 
problems.) 
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The modal ISO-11 features two Individually 
dual-pi filtered AC socket banks (six sockets in 
all). Heavy-duty spike/surge suppression is incor- 
porated In the design. Equipment interactions are 
eliminated; and disruptive and damaging line 
spikes and hash are controlled. 

The model ISO-T1 is priced at $85.95.— Elec- 
tronic Specialists, Inc., 171 South Main Street, 
Natick, MA 01760. 

PROGRAMMABLE DMM, model 192, "smart" 
DMM offering 0.005% accuracy, 1-»tV sensitivity. 
6Vi-diglt resolution, front-panel math functions, 
and data-storage capability. Additional features 
Include fast autorange (150 ms per range 
change), one-button zero, a speed of over 25 
readings per second al 4'A-digit resolution (or 20 
readings per second at 5 Vs-digit resolution), and 
high-input impedance of 10 s ohms up to the 20- 
volt range. 
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An optional AC-volts function, which uses AC 
averaging, Is priced at $175.00. For an additional 
$395.00, the user may opt for full IEEE-488 Inter- 
facabfllty. 

The model 192's math programs Include scale 
factor and offset modifications (Y=sX+b), per- 
centage deviation from an entered nominal value, 
storage of minimum/maximum values (also serv- 
ing as a peak-hold memory), and hi/lo pass lim- 
its. There Is also a choice of multiple or single- 
input connectors. Separate inputs for DC volts, 
AC volts, and ohms on the front-panel enhance 
system accuracy by allowing the optimum cable 
type to be used for each function. A rear-input 
adapter allows multiple and single rear inputs 
when used with the IEEE-4S8 option. 

The model 792 also Is a high-performance, low- 
cost datalogger, due to Its data-storage feature. 
Ten different readings may be programmed from 
the front panel, allowing up to 100 readings to be 
stored over a period of up to four days. The mod- 
el 192 Is priced at $995.00.— Kellhley Inttru- 
ments. Inc., 2S775 Aurora Road, Cleveland OH 
44139. R-E 






Quality service instruments 
to be available locally 

The John Fluke Mfg. Co., long known 
as a leading builder of high-class elec- 
tronic instrumentation, has announced a 
new plan of broad marketing and distri- 
bution to meet the needs of service tech- 
nicians, and hobbyists, as well as educa- 
tional and personal users. 

In the first six months of the program. 
Fluke will have at least 400 local dealers 
throughout the country, ranging from 
electronics distributors to automotive 
stores and hobby shops. The program will 






make a complete line of high-quality 
handheld and bench low-cost digital 
multitesters available locally. The user 
will be able to inspect the meters at the 
store and purchase them locally, while 
still being assured of any needed service 
from Fluke. Fluke is the first large instru- 
ment manufacturer to mount such a 
program. 

The program is being initiated with the 
Fluke Series D, a group of five digital 
multimeters, with prices ranging from $1 25 
to $299, meter accuracy from 0.5 percent 
to 0,1 percent, and a corresponding 
range in meter functions. R-E 



Now /Midland Precision 
Series 5COI mobile CB has 
superb 21-404 extension 
speaker as a bonus! 



Communications -quality mo- 
bile extension speaker can 
be mounted on dash or hump, 
then plugged into your exter- 
nal speaker jack. Puts CB re- 
ception right where you want 
it — up front, sharp and clear. 
The Midland Model 5001 
was designed for CBers ready 
to step up to the latest 
state-of-the-art equip- 
ment. It has 14 premium 



advances, including: a human- 
engineered mike; easy-vision 
(sunlight or darkness) green 
LED digital channel readout; 
new bevel-shaped controls for 
non-visual, fingertip adjust- 
ment; illuminated S/RF/SWR 
meter; 9/19/NOR switch with 
LED indicators. 

See it at your dealer. 

Compare our sound, specs, 

and stylish good looks! 




Write for free, fulJ-color brochure showing 

our Precision Series line. Midland CB, P.O. 

Box 1903, Kansas City, Missouri 641-41. 

A member of trie Beneficial Corporation family 
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More information on stereo products is available. 
Use the Free Information Card inside the back cover. 



STEREO HEADPHONE, mode! BOA, Offers high 
quality sound at an affordable price. It features 
Individual volume and balance controls, a sensl- 
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tlvity of 1 10 dB st 1,000 Hz with 1 mW, a matching 
impedance of S to 16 ohms, and a maximum Input 
of 0,5 watt. Other features are leathery soft ear 



cushions and a 10-foot colled connecting cord 
with a 3-circuit phone plug. It's packaged in a 
3-color display carton. Suggested retail price of 
model 60A is $14.95. — BP Electronics, 855 
Conklln St., Farmingdale, NY 11735, 

FM STEREO ANTENNA, the Stereo-Ceptor mod- 
el FM-4400, is an indoor antenna featuring a 
built-in amplifier that boosts and cleans up weak 
FM signals, therefore adding more stations in 
most areas. Operating on 110-117 VAC, the unit 
eliminates muitl-path distortion and optimizes 
signal-to-noise ratio for clear reception. It also 
has a bi-directional signal element that turns 90 




degrees to receive FM stations in all directions for 
maximum capture area. Measuring 19 in. wide by 
3V4 In. deep, this compact unit is housed In a deep 
brown enclosure and can sit on a shelf or on top 
of a stereo receiver. Coaxial cable and transform- 
er are included. Price is $71.95. — Winogard Co., 
3000 Kirkwood St.. Burlington, IA 52601. 

CASSETTE DECK, model KX-500. has Dolby and 
metal tape capability and features fast, efficient 
fluorescent peak-meters. The four-position tape 
selector is combined with a variable bias-adjust 
control to optimize the performance of each tape. 




CIRCLE 132 ON FREE INFORMATION CARD 



CIRCLE 133 ON FREE INFORMATION CARD 

The deck's drive system has a dual-belt design 
and an extra-wide flywheel that results in a wow- 
and-fl utter of less than 0.05% WRMS. Other fea- 
tures are new "soft touch" controls, automatic 
shutoff in all modes, a single recoho button, a 
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IN JUST 10 DAYS, I'LL SHOW YOU HOW TO DO 






REAL MATH 



dx 



ON YOUR SCIENTIFIC CALCULATOR!"^ 
jj m • Quick, •Guaranteed. 



n= 1 

INTRIGUED BY CALCULATORS? Then you can step up your math 
skills fast! Use my new method in guidebook form. It's called 
CALCULATOR CALCULUS and comes with this guarantee: If after 10 
days you 're not astounded at the problems you're solving on your own 
calculator, return the guidebook for an immediate refund. 

But thepointis-you won't want to send it back. For this is the easiest, 
fastest shortcut ever! The day you receive your copy in the mail you'll 
want to put it to work. It's that exciting and helpful. 

My name is Dr. George McCarty. I teach math at the University of 
California, I wrote this guidebook to cut through the confusion. It does 
just that — with worked-out examples, simple exercises and practical 
problems — all designed to work with precision and magic on your 
own calculator. 

POWER METHODS. Need to evaluate functions, areas, volumes — solve 
equations — use curves, trig, polar coordinates — find limits for sequences and 
series7 It's all here! 



If you're in the biological, social or physical sciences, you'll be doing Bessel tunc- 
id 
on, cooling, probability, pr< 
equations) 



lions, carbon dating, Compertz' growth curves, half-life, future value, marginal 
costs, motion, cooling, probability, pressure — and plenty more {even differential 



Important numerical techniques? Those algorithms are here, too — rational and 
Pade approximation, bracketing, continued tractions, Euler's method, Heun's 
method, iteration functions, Newton's method, predictor-corrector, successive 

substitutions, Simpson's method and synthetic division. 

LOOK AT WHAT USERS SAY. Samuel C. McCluney, Jr., of 
Philadelphia writes: 

"CALCULATOR CALCULUS IS GREAT! For ten years I have been try- 
ing to get the theory of calculus through my head, using home-study 
courses. It was not until ! had your book that it became clear what the 
calculus was all about. Now I can go through the other books and see 
what they are trying to do. With your book and a calculator the whole 
idea becomes clear in a moment, and is a MOST REFRESHING EX- 
PERIENCE. 1 program some of the iterative problems you suggest and it 



♦Easy. "Fun, too! 

always GIVESMEA THRILL to see it start out with awildguessand then 
approach the limit and stop. " 

Professor John A. Ball of Harvard College (author of the book 
' Algorithms for RPN Calculators') adds: 
"I wish I had had as good a calculus course." 

Professor H, 1. Freedman of the U. of Alberta, writing in Soc. Ind. 
Appl. Math Review, states: 

"There can be no question as to the usefulness of this book. ..tots of exer- 
cise?. ■ • very clearly written and makes for easy reading. " 

C.B. of Santa Barbara says: "Your book has given me much inst ruction 
and pleasure. 1 do not hesitate to recommend it. 'CALCULATOR 
CALCULUS' inspires the reader to understand everything down to the 
last detail. You have put your heart into the teaching." 
I WANT YOU TO TRY THIS. So, if you act now, you can invest in 
CALCULA TOR CALCULUS' for only U . S, $14 ,°S ( to USA or foreign: 
add$l for shipping, or $4 by AIR; in Calif, add 90c tax). 

jfrGET MY COMPLETE KIT, with a TI-35 calculator, a 200 p. 
Student Math Boole, AND the guidebook, ALL for$39.°5 < to USA only: 
add $2 For shipping, or $5 by AIR; in Calif, add S2. 40 tax). Aspennywise 
Ben Franklin said, "Art investment in knowledge pays the best 
dividends. "GET STARTED NOW — Tax deductible For professionals, 

NO RISK WHATEVER! Send for it today. Be sure to give me your 
complete mailing address with your check or money order. If you want to 
charge it (Visa or MO, tell me your card no, and exp. date. Prompt ship- 
ment guaranteed, 
Thank you! 





EduCALC Publications, Box 974, Dept. A-4, Laguna Bsach, California 92652 

In California, call 714-497-3600; elsewhere 

TOLL FREE 24-hnur Credit Card orders: 800—854-0561, Extension 845; Dept. A^ 



record mute switch, pause control, two micro- 
phone Jacks with built-in preamps, a headphone 
jack, and LED recording and pause indicators. 
With Dolby on and chrome, ferri-chrome or metal 
tape In use, the frequency response is 30 to 
16,000 Hz and the signal-to- noise ratio is 64 dB. 
The Model KX-500 is priced at $225. —Kenwood 
Electronics, Inc., Dept. P, 1315 E. Watsoncenter 
Rd., Carson, CA 90745. 

RECORD CLEANER, the Cecil Watts Record and 
Stylus Care Kit, Is a three-piece starter kit 
designed to introduce the user to this basic non- 
liquid system of record care. The principle behind 



ra 




■ Record and Stytu* Care Kit 
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this record cleaning device is that it is used In a 
semi -dry or slightly moist state and therefore 
does not leave a film or residue on the record that 
can result in a lack of stylus contact and subse- 
quent distortion. The kit includes Parastatlk Disc 
Preener, Parastatik Anti-Static Fluid and Waffs 
Stylus Cleaner. Price is $13.95. —Empire Scien- 
tific Corp., 1055 Stewart Ave., Garden City. NY 
11530. 

AM/FM STEREO, Concept model CD-82, is both 
an AMVFM stereo and cassette player featuring 
automatic reverse and has normal bias as well as 
metal tape capabilities. Other features are a line- 
output preamplifier that makes the unit compati- 
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ble with most power amplifiers, and a stereo high- 
blend capability that helps provide clearer recep- 
tion in low-signal areas. The model CD-82 is also 
compatible with a variety of equalizers and boost- 
ers. Price is $299. — J.I.L, 737 West Artesia 
Blvd., Compton, CA 90220. 

CASSETTE DECK, RT-30, Is a metal-capable 
DC-controlled motorized deck and features a f2- 
LED Sharpscan peak level display, damped eject. 
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and an automatic program search system. Speci- 
fications of this model include a signal-to- noise 



ratio of 66 dB (Dolby on over 5 kHz), a frequency 
response of 30 to 14,000 Hz for normal, 30 to 
15,000 Hz for Cr0 2 /FeCr. and 30 to 17,000 Hz for 
metal tapes. Suggested retail price is $199.95. 
—Sharp Electronics Corp., 10 Keystone PI., Par- 
amus, NJ 07652. 

SPEAKER SYSTEM, model B450T10, is a 3-way 
wedge-shaped system designed for use In autos, 
recreational vehicles, boats, and homes. It can sit 
on any flat surface or can be secured over a 6 X 
9- inch mounting hole. Each speaker includes a 
4-Inch air suspension woofer with a 10-ounce 
magnet, 2-Inch midrange, and a 1 '/i-lnch tweet- 
er. 

Manufacturer's specifications include a power 
rating of 50 watts, impedance of 4 to 8 ohms and 
a frequency response of 65 to 20,000 Hz. 

The model B4S0T10P. that includes a built-in 
amplifier, is also available. The B450T10 series 
speakers are housed In aluminum die cast enclo- 
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sures that measure 8% X 5 X 7 Inches. Comes 
with adjustable mounting brackets, mounting 
hardware, 5 -feet heavy-duty hook-up wires and 
Installation instructions. The B450T10 sells for 
$198, the B450T 10P sells for $238.— Internation- 
al Components Corp., 105 Maxess Rd., Melville, 
NY 11747. R-E 




Designing 
Digital Systems 

Two programmed learning courses: 
hardware and software; theory 
and application. 



Design o1 Digital Systems - six volumes 



ADVANCED COURSE 

DESIGN OF DIGITAL SYSTEMS 

Sit J* rff*- former roiumw i *-■ ttcH 11% it *'A". 
CONTENTS 

The contents of Design of Qigjdal Sys- 
tems include: 

Book V Dole!, hexadecimal and binary 
number syalemsi representalion ot nega- 
tive numbers; complernenlary sysiems;, 
binary multtpli&allon and division. 

Booh 2: OR anrj AND functions;, logic 
gates; NOT. Axel usiva-QR, NAND, NOR and 
exclusive ■ NOR lunttlons; multiple input 
gates; truth tables; DeMorgan's Laws; 
canonical forms; logic conventions: Kar- 
naurjJi mapping; three-slate and wired 
logic 

Book 3: Halt adders and lull adders; sub- 
tracters: serial and parallel adders, pro 
csssors and arithmetic logic units (ALUs r ; 
multiplication and division systems. 

Book 4: Flip-Mops; Shilt ri-gislers: 
asynchronous counters; ring. Johnson and 
StiCluaive'GR Feedback courtier; random 
access memories (RAMs); read-only 
memories [ROMs). 

Book 5. Structure o1 calculators; key- 
board encoding; decoding display data; 
register systems: control unit; program 
ROM; address decoding; instruction sols; 
insiruciion decoding; control program 
structure. 

Book 6: Central processing imil (CPU); 
memory organisation: character represari- 
lalion: program storage; address modes: 
inpLHroutpu! systems: program interrupts; 
interrupt priorities programming; assem- 
tjters; ayoeullve programs, operating! 
systems, and llme-sharinig. 

OUR CUSTOMERS 
Design ol Digital Systems has been 
bought by more than half the 50 largest 
corporations in America, and by Motorola, 
Intd. DEC. National Semiconductor, Fan- 
child. General Instrument, Hewlett- 
Packard. Heath Co. MIT.. NASA, Smith- 
sonian Instituter, BoH Telephone tabs. And 
many, many more, as well as corporations 
and individuals in over 50 countries. 



BASIC COURSE 




Digital Computer Lagfc & Etectiantcs 

CONTENTS 
Digital Computer Logic and Electronics 

is designed for ifre beginner No mathe- 
matical, knew ledge otTior man simple arith- 
metic is assumed, though you should have 
an aptitude lor logical thought. It consists 
of 4 volumes — each >1 V*' x SV*" — and 
aerves as an Introduction to the subject ol 
digital electronics 

Contents include: Binary, octal and 
decimal number systems: conversion be- 
tween number systems; AND, OR, NOR 
and NAND gates and inverters; Boolean 
algebra and truth tables, DeMorgan's 
Laws, design of logical circuits using NOR 
gates; R^S and J-K f1ip<rieps: omary 
counters, shift registers and naif-adders, 



NO RISK GUARANTEE 
There's absolutely no risk to you. It yuu'ra 

not completely salisfad with your courses, 
atmply return them to CLI wltMn 30 days. 
We'll send you a full refund, plus return post- 
age, 



TAX OEDUCTI1LE 

In most eases, the full cost ol CLI 
can be a tax deductible expense, 



E ORDERS - FREE 

To order by phone-, call (617) 664-3*57 
with your credit card information. It won't 
cost you a dime, because we"l| deduct Ihe 
cost of your call from I he price of The courses 
you order. 

TO ORDER BY MAIL 

You may use the order lorm below If you 
wish, bul you don'1 need to. Just send your 
check or money order (payable lo Cam- 
bridge Learnina Inc. to the address below. M 
you don't use Ihe order form, make sure your 
address is on your check or the envelope, 
and write "DOS" (Design ol Digital Sys- 
tems}. "DOLE" (Digital Computer Logic 4 
Beclronl-cs). or "both" (bolti courses) on 
your check. 

Mae= Residents add 5* sales lax. We pay 
all shipping costs 

Wg also accept company purchase or- 
dani, 



The prices shown include surface mall 
postage anywhere In the world. Air mail post- 
aga coils an extra $10 far both courses (10 
volumes) . 

DISCOUNTS 
Call or write lor details ot educational and 
quantity discounts, and lor dealer coils, 

SAVEW 
If you order berth courses, you save SS. Order 
al no obligation today. 



CAMBRIDGE 
LEARNING Inc. 



1 Judith Drive- 
North Reading, 
MA0T.664 



Call (617) 664-3667 to 
order by phone— free. 



7 days. 2* hours 



To: caetbtWo* LMttfcig Mo, i Judith Oft**, North ■mdina. MA01MH 






Please send me 






„ MtS ol Design g,i Digital Sy&t6rt1<fi S1S.95 


*. 




xotsol Digital Computer Log IciElaciranica £1*95 






si};*, of both caurnes $29.90 






EnekM*d n check J money o<dar Ipeyebia !o Centaftdgt Laernmg int ) tor i««l 
NAME 










ADDRESS 
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ELECTRONIC VOICE SUBSTITUTE 

DID YOU EVER LOSE YOUR VOICE BECAUSE 

of laryngitis, or for some other reason? 
This device will give you a new "voice" of 
variable volume and pitch. It can also be 
used on Halloween, or other occasions, 
and it's a lot of fun just to play with, in 
order to see how many different voices 
you can create. 



pitch of your "voice" is controlled by 
Rl. 

Now we get to the heart of the circuit: 
QI. Transistor Ql can be a 2N1086, 
2N1091, or any other equivalent NPN 
germanium-type such as a Radio Shack 
276-2001. Sounds picked up by the mi- 
crophone are amplified by the 741 and 
that IC's output drives the transistor to 
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As shown in Fig. I, your voice — or 
even a whisper — is amplified up to 1000 
times by the 741 op-amp. That op-amp 
requires a dual-polarity power supply 
(positive and negative voltages of equal 
magnitude). Thus, it needs two 9-volt 
batteries. If you look carefully you'll 
notice that two batteries are used for the 
74 1 and that one of them is shared with 
the 555 IC. 

If additional amplification is desired, as 
many op-amps as you feel are necessary 
can be added. Another option would be to 
use one of the many IC's that contain two 
or more op-amps. 

The 555 acts as the tone generator, and 
it's configured in the astable mode. Its 
pin-3, square- wave output is transformed 
into a triangle wave by Rl and C2. The 



saturation. When the transistor is in the 
saturated state, the triangle wave is able 
to reach the speaker, and your new 
"voice" is heard. 

Unwanted noise may occasionally trig- 
ger your "voice" due to the high gain of 
the 741 op-amp. If this gets to be a prob- 
lem there are several simple solutions you 
can try. One would be to use a higher- 
impedance microphone. Another would 
be to substitute a higher value for resistor 
R3. A potentiometer may also be used so 
that the value can be adjusted to fit the 
ambient conditions. On-off switch SI is a 
DPDT type. 

Any technique can be used in building 
this circuit. I hope that the device will be 
useful or fun for you — or both! — J. Paul 
Sturgis 



NEW IDEAS 

This column is devoted to new ideas, 
circuits, device applications, construc- 
tion techniques, helpful hints, etc. 

All published. entries, upon publica- 
tion, will earn $25. In addition, Panavise 
will donate their model 324 Electronic 
Work Center, having a value of $49.95. 
It combines their circuit-board holder, 
tray base mount, and solder station (see 
photo below). Selections will be made at 
the sole discretion of the editorial staff 
of Radio-Electronics. 




I agree to the above terms, and grant 
Radio-Electronics Magazine the right 
to publish my idea and to subsequently 
republish my idea in collections or com- 
pilations of reprints of similar articles. I 
declare that the attached idea is my 
own original material and that its publi- 
cation does not violate any other copy- 
right. I also declare that this material 
had not been previously published. 



Title of idea 



Signature 



Print Name 



Date 



Street 



City 



State 



ZIP 



Mail your idea along with this coupon 
to: New Ideas Radio-Electronics, 

200 Park Ave. South, 

New York, NY 10003 




c capability 
needed For most genera] purpose uses 



Model 178, a no- 

rills 4 J /i-<iigit three-function 
DMM for production use. 
High accuracy and all the 



$249 



» » j i - , rt Gur"madio 
MOdel 169. meter" is a tough, 
3 Vi -digit bench DMM with 0.25% basic 
DC accuracy, large 0.6" LCD display, 
range and function annunciators on the 
display and 1-year battery life. 



Model 130. held 3'/.-digit LCD 
DMM has five full functions, 0.5% basic 
DC accuracy, easy-to-use rotary switches, 
impact-resistant case, light (only 10 oz.) 
weight and a 10A current range. 



fesgj 




switch selectable Hf-LO ohms . 



Model 179. h*s 

all the features offered by 
the 17S plus TRMS AC AC 
and DC current, IC^V sen- 
sitivity, and (p QOQ 




3 



beyond the 2A range 




curacy and IV analog output. 



Model 179-20A 

Has all the features of the 
Model 179 but also includes 
an additional 20A range, 
for applications 4 Q C Q 
fmostDMMs $399 



Model 177. Thu 

five-function, 4Vj-dig)t 
DMM has l,iV, lmfi, InA 
sensitivity, TRMS AC, 
0.03% basic ac- 



$169 



KEITHLEY 




$115 



$499 




Abo has pushbutton null 



Model 191. our 

top-oMhe-line, 5 J /j-digit 
DMM. Microprocessor con- 
trol provides 0,007% basic 
DC accuracy. <tl|QR 
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SPECIAL THIS MONTH 
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Electronics Paperback Books 

Quality Paperbacks at Affordable Prices 






SPECIAL PRICE 

GOOD UNTIL 

5/31/81 

s month ONLY $3.95 



\fj* DThis 



month ONLY 52.50 



S, 






d This month ONLY $3.95 



To order from this ad: Check off the books you want. Total the prices. Add in 
shipping. NY State residents add Sales Tax. Total it up, enclose your check 
and mail. 

□ Radio Circuits Using IC's $3.50 

□ Single IC Projecls$3.95 

□ IC 555 Projects (Expanded Edition] $4.50 

□ 28 Tested Transistor Projects $3.50 

Q Electronic Calculator Users Handbook $2.95 

~3 Handbook Of IC Audio Preamp and Power Amp Construction $3.24 

J 50 Circuits Using Germanium Silicon and Zener Diodes $2.25 

□ 50 Projects using Relays SCR's and Triacs $2.95 
J 50 FET (Field Effect Transistor) Projects $3.50 

~3 Digital IC Equivalents and Pin Connections $6.95 

□ Linear IC Equivalents and Pin Connections $6.95 
1 50 Simple LED Circuits $2.25 

J H o w To'M ake Wal k ie-Tal ki es $3.50 

Q Popular Electronic Projects $3.50 

J Electronic Music and Creative Tape Recording $3.50 

_] Projects In Opto Electronics $3.50 

□ How To Build Your Own Metal & Treasure Locators $2.95 



«P«Sr □ This mon,h 0NLY **.25 






*& 



G This month ONLY $2.50 



ELECTRONIC TECHNOLOGY TODAY INC. 5-81 

17 Slate Lane, Central Islip, NY 1 1722 No Canadian Orders 

Total Price 



Shipping and Handling 

(60e 1 or 2 books. 25c each addl.) 
Subtotal 

Sales Tax (NY State Residents only) 

Name 



Address. 
City 



. State . 



.Zip. 
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If all else fails, look for a leaky transistor. Here's what they're 
all about. jack darr, service editor 



A FEW DAYS AGO I GOT A LETTER FROM A 

technician in Maryland who was having 
trouble with an RCA CTC-S3. The set 
had all kinds of symptoms; weak color, 
intermittent drive-lines on the raster, 
very poor sync, and so on. He tried every- 
thing he could think of, including replac- 
ing all of the IF transistors and even the 
video detector diode. The key clue he 
gave me was that the DC voltages were all 
off around the AGC stage. 

If you have problems in a "controlled 
stage" like the IF, be sure that the control 
circuit isn't causing the problem. In this 
case the control circuit is the AGC {Fig. 
1 ). The symptoms sounded familiar. I'd 
had almost exactly the same problem 
some time ago, and I've heard of several 
similar cases. The cause in mine, and, 1 
suspected, in his, was a leaky transistor in 
the AGC stages. The keying pulse was 
present, but the DC voltage was far off. 
This is one of the RCA chassis that uses a 
comparatively high AGC voltage (from 
+ 50 to +55 volts). He measured only 
about +25 volts, so that excessive bias 
was evidently holding down the IF gain to 
the point where many things were upset. 
Leakage in any keyed stage, such as AGC 
or sync can cause it to stay on too long, 
among other things. 

Leaky transistors aren't all that com- 
mon. However, that is one possibility we 
must consider whenever we run into one 
of those mysterious multiple-symptom 
cases. (A more common cause, of course, 
for multiple symptoms is a bad filter 
capacitor that allows feedback between 
all stages. If the B+ lines are clean on the 
scope, though, that isn't it.) 
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Don't try to measure transistor leakage 
with anything but a good transistor tester. 
You can not identify a leaky transistor 
with a VOM. Leakage in silicon transis- 
tors may be as little as 10-15 microam- 
peres and still upset circuit operation. I've 
seen it happen. The oider germanium- 
types have a normal leakage higher than 
that, but we see very few of those in signal 
circuits any more. 

There are quite a few good transistor 
testers on the market. 1 have one that's 
been around for a while, a Sencore CG- 
151. It reads actual leakage on an analog 
meter. It also tests FET's. I've heard that 
FET's can be very tricky with leakage, 
though I haven't run into that as yet. 

Leakage causes problems in any cir- 
cuit. Not long ago, a friend and I found a 
puzzling problem in a very complex DC 
voltage-regulator circuit in an imported 
set. The trouble turned out to be a leaky 
control transistor in an error-amp circuit. 
That fouled up the regulator stage, and as 
a result there was no regulation to speak 
of. The key clue here, as in all cases like 
it, is that the circuit simply does not work 
as it should! Resistors, supply voltages, 
etc. seem to be OK but the set still does 
not work. So, the active device — the tran- 
sistor — -would be a good suspect. One 
good check, if you have a duplicate of the 
suspicious device, is to replace it and 
recheck the operation. Since it's usually 
necessary to take the transistor out to get 
a definitive leakage test (with no shunts), 
you may as well try a new one anyhow. If 
no substitute is available, test the original. 
If it shows leakage, you'd better order a 
replacement. 
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I've noticed that quite a few of the new 
sets are coming out with fairly complex 
voltage-regulator circuits. Those circuits 
include not only the regulator itself, but 
the error-amps, etc. Some also include a 
"start-up" circuit that develops a pulse of 
DC to kick the horizontal oscillator into 
action. If you find one with poor regula- 
tor action, or anything else that isn't nor- 
mal, suspect the possibility of leakage in 
one of the transistors. 

Here's another oddball that came in 
the last batch of letters. The symptom 
was an odd horizontal line that floated up 
and down, and varied in width. Checking 
through the circuit to see where the verti- 
cal blanking was, I found that it came 
through a blanker transistor. I suggested 
that the transistor be checked for possible 
leakage since the variable nature of the 
symptom made that quite a possibility. 

The triplets 

A great many solid-state sets use the 
RGB circuit. There are three video out- 
put stages, one for each color; red, green, 
and blue. In most sets, those stages are 
identical triplets. This is one time when 
plug- in transistors or small modules can 
be very helpful. If you see odd one- col or 
symptoms, try interchanging two of the 
three output stages/transistors. If the 
problem is in the blue, for instance, swap 
the red and blue output stages and see if 
you now have the same problem in the 
red. If so, that output stage is bad; leak- 
age here may be the cause. 

A letter came in a while back concern- 
ing a "blue smear" around objects, espe- 
cially light-colored ones. I suggested 
swapping two of the three output transis- 
tors, with the idea that a leaky blue out- 
put transistor might be causing a "blue 
blooming". (I did tell him to check the 
convergence first, but that wasn't it!) 

Transistors can do some strange and 
interesting things. I've had one on my 
bench for a long time that was removed 
from the third IF stage of a Zenith. On 
the curve tracer, at room temperature, it 
makes a beautiful "set of fingers." Cool it 
off a bit with a short puff of freeze spray, 
and the pattern collapses. Warm it up by 
holding your fingers on it, and the pattern 
comes back. Warm it up a bit more by 
holding a soldering iron near it, and the 
pattern collapses again. The transistor 
will work only over a very narrow range 
of temperatures. Leakages are often tem- 
perature-sensitive so freeze spray and a 
continued on page 88 



By Natronica 

ASCII/BAUDOT, 
STAND ALONE 




Start Computing For Just $129.95 With An 
8085-Based Professional Computer Kit- 



By Netronics 



Explorer! 85 i .„ 



Computer ~ 95 

Tormiti^ ±t*/ 



Terminal 



The Netronics ASCII/BAUDOT Computer Terminal Kil is a 



700% compatible with all B080A and 
8085 software & development tools! 

No matter what your future computing plans may 
be, Level "A"— at $129,95— is your starting point. 

Starting at just $129. 95 for a Level "A" operating system, 
you can now build the exact computer you want. Explorer/85 
can be your beginners system, OEM controller, or IBM- 
formatted 8" disk small business system., .yet you're never 
forced to spend a penny for a component or feature you don 't 
want and you can expand in smalt, affordable stepsl 

Now, for jusi SJ29.95 t you can own [he first level of a fully 
expandable eompuier wiih professional capabilities— a com- 
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u .— __**<-*. ™ ^F> 1un r. j i allows ihc use of 8 1Vin 8 J™ immediate access to aft software and development i „„ a | nun Cr»a^i 



requiring no computer memory or software 
eiiher a 64. or 32 character by 16 line professional display for 
mat with selectable baud rate. RS232-C or 20 ma. output, full 
cursor control and 75 ohm composite video output. 

The keyboard follows the standard typewriter configuration 
and generates the entire 128 character ASCII upper/lower case 
set with 96 printable characters. Features include onboard 
regulators, selectable pari t y . shi ft lock key , alpha loc k jum per h 
a drive capability of one TTY Loath and the ability lo mate 
directly with almost any computer, including the new Ex- 
plorer/85 and ELF products by Netronics. 

The Computer Terminal requires no I/O mapping and 
includes Ik of memory, character generator, 2 key rollover, 



tools that exist for bom the 8085 and its 8080A predecessor 
(they are 100% software compatible}— a computer which 
features onboard S-100 bus expansion— plus instant conver- 
sion lo mass storage disk memory with cither 5-1/4" diskettes 
or standard IBM -format ted 8" disks. 

For just SI 29 .95 (plus the cost of a power supply t keyboard/ 
terminal and RF modulator, if you don't have them already), 
Explorer/85 lets you begin computing on a significant level. , . 
applying the principles discussed in leading computer maga- 
zines., .developing "state of the art" computer solutions for 
both the industrial and leisure environment. 
Level "A" Specifications 



processor controlled cursor control, parallel ASCU /BAUDOT Explorcr/85's Level "A" system features the advanced Intel 

to serial conversion and serial to video processing— fully »QS5 cpu, an $l$$ ROM with 2k deluxe monitor/operating 

crystal controlled for superb accuracy. PC boards are the system, and an 8155 ROM-I/O— all on a single motherboard 

highest quality glass epoxy for the ultimate in reliability and with room for RAM/ROM/PROM/EPROM and S-100 cx- 

fong life, pansion, plus generous prototyping space, 

uinpn niKDi IV *PFAIFir*ATEOHS (Level "A" makes a perfect OEM controller for industrial 

WIOtUUSKl,AT9«i.inMi™ applicitions and is iVllblble In a special Hex Version which 

The heart of the Netromcs Computer Terminal is (he micro- ' 




processor-controlled Netronics Video Display Board (VID) 
which allows the terminal to utilize either a parallel ASCII or 
BAUDOT signal source. The VID converts the parallel data to 
serial data which is then formatted to cither RS232-C or 20 ma. 
current loop output, which can be connected lo the serial J/O 
on your computer or other interface, i.e., Modem. 

When connected to a computer, the computer must echo the 
character received. This data is received by the VID which 
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Level "A" at SI 29.95 is a 
complete operating system, 



processes the information, converting to data to video suitable ^STi^SSmmt Tol 
to be displayed on a TV »\ (using an RF modulator) or on a f£«* & S3 ™ 



biests, or industrial con- 
troller use. 



can be programmed using 
the Nelronics Hex Keypad/ 
Display.) 

TC Board: glass epoxy, plated 
through holes with solder mask 
• I/O: provisions for 25-pin 
(DB25) connector for terminal 
serial t/Q, which can also sup- 
port a paper tape reader 
, . . provision for 24-pin DIP 
socket for hex keyboard/dis- 
play. , r cassette tape recorder in- 



video monitor. The VID generates the cursor, horizontal and 

vertical sync pulses and performs the housekeeping relative to --,-" cassette tape recorder output. . .cassette tape control 

which character and where it is to be displayed on the screen. 0Ut[JU[ .speaker output . . . LED output indicator on SOD 

Video Output; L5 PI Pinto 7$ ohm (ElA RS-I7Q) • Baud Rate: (serial output) line. - printer interface (less drivers). . , total of 

f 10 and SOO ASCII » Outputs: RS232-C or 20 me. current hop four B-bii plus one 6-bit I/O ports *Crysial Frequency! 6.144 



* ASCII Character Set; 128 printable characters— 



«Br£t8^yvim8flaiM oa !-*fN«++ 
! m WA' ()*+,- ./0123456789: ;<=>? | 

v abedef 4hi jklflnopqrstnvvx¥rCi>| 



BAUDOT Character Set: .4 BC D E FG H U K L M N '< 
RSTUVWXrZ'?:*3St{}, ,9014?$?; 2/68* 
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed, 
Vertical Tab, Carriage Return. Two special cursor sequences 
are provided for absolute and relative X- Y cursor addressing • 
Cursor Control: Erase, End of Line, Erase of Screen, Form 
Feed, Delete • Monitor Operation: 50 or 60Hi {jumper 
selectable. 



Cwitlrwnlal U.S.A. Crotil Card Buyers Outside Connscticul 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Technical 9um _. 
■T ~ Assistance, Etc. Call (203) 354-9375 

I Nelronics R&D lid., Dept. RE-5 
333 Litchfield Road, New Milfonl, CT 06776 
| Please send the items checked below— 

ID Netronics Stand Alone ASCII Keyboard/Computer 
Terminal Klt + $149.95 plui S3.CO postage & handling. 
ID Deluxe Steel Cabinet for Netronics Keyboard/Termi- 
nal In Blue/Black Finish, 519.95 plus 52.50 postage 
I and handling. 
□ Video Display Board Kit alone (leu keyboard). $99,95 
plus 53 postage & handling. 

12" Video Monitor (10 MHz bandwidth) fully assem- 
bled and tested, $139.95 plus $5 postage and handling. 
RF Modulator Kit (to use your TV set for a monitor), 
SB.95 postpaid. 

5 amp Power Supply Kit In Deluxe Steel Cabinet 
(±SVDC @ 5 amps, plus 6-8 VAC), $39.95 plus $2 
postage & handling. 

I" Total Enclosed (Conn, res, add sales tax) $ 
By- 

ID Personal Check D CashiersChecfc/MoneyOrder 
□ Visa □ Master Charge (Bank # ) 

I Acct. M 

. Signature 

I Print 

■ Name 



MHz * Control Switches: reset and user (RST 7,5} 
interrupt- --additional provisions for RST 5-5, 6.5 and TRAP 
interrupts onboard * Counter/Tinner: programmable, 14-bit 
'>iiiary * System RAM: 256 bytes located at HsftJ. ideal for 
mailer systems and for use as an isolated stack area in 
Hpanded systems. . .RAM expandable to 64k via S-100 bus or 
4K on motherboard- 

System Monitor (Terminal Version): 2k bytes of deluxe 
system monitor ROM located ai F000 leaving 0000 free for user 
RAM/ROM^ Fealures include lape load with labeling ...tape 
dump with labeling. . .examine/change contents of memory 
. ..inseri data. . .warm start. .. examine and change all 
registers. r -single stepwiih register display at each break point, 
a debugging/training feature.. .go to execution address... 
move blocks of memory from one location to another., .fill 
blocks of memory with a consiant - - display blocks of memory 
. . . automatic baud rate selection . . . variable display line length 
control (1-255 characters/line). . .channelized I/O monitor 
routine with 8-bii parallel output for high speed printer... 
serial console in and console out channel so thai monitor can 
communicate with I/O ports. 

System Monitor (Hex Version): Tape load with Labeling, . . 
tape dump with labeling. . .examine/change contents of mem- 
ory/.. .insert data. --warm start., .examine and change all 

^Nolronrcs R&D LtS^epf ™5^ 

II 323 Litchfield Road, New Milford, CT 06776 
■ Please send the items checked below — p | U5 j2 p&fr , 
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D Explorer/85 Level J 'A" Kil (ASCII 
Version), $129.95 plus Si p&h, 
D Explorer/S5 Lerel "A" Kit tHex 
Version). 5129.95 plus 53 p&h. 
G Sk Microsoft BASIC on cassette 
tape, $64.95 postpaid, 
J 8k Microsoft BASIC in ROM Kit 
{requires Levels '*B>" ,l D T " and ''E' 1 ), 
599.95 plus 52 p&h. 

G Level "B" {S-100) Kit. 549.95 plus 
52 p&h. 

D Level "C" (5- 100 6-e»rd expander) 
Kit, 539.95 plus 52 p&h. 
D Level "D ,T (4k RAM) Kit. 569.95 
plus 52 p&h. 

□ Level "E" {EP ROM/ROM) Klt T 
S5.95 plus 50e p&h. 

[_ Deluxe Steel Cabinet for Explorer/ 
S3, $49.95 plus S3 p&H. 
G ASCII Keyboard/Computer Ter- 
minal Kit (features a full 128 character 
set, upper & lower case, full cursor con- 
trol, 75 ohm video output convertible 
to baudot outpul 1 selectable baud rale, 
RS232-C or 20 ma. 1/0, 32 or 64 char- 
acter by 16 line formats, and can be 
used with either a CRT monitor or a TV 
set (if you have an RF modulator), 



registers, . single step with register display at each break point 
...go to execution address. Level ll A th in the Hex Version 
makes a perfect controller for industrial applications and can 
be programmed using the Netronics Hex Keypad /Display. 
>— Hex Keypad/Display 
Specifications 

Calculator type keypad with 24 
system defined and 16 user 
defined keys. 6 digit calculator 
type display which displays full 
address plus data as well as 
register and status information* 

Level "B" Specifications 

Level "B* 1 provides the S-100 signals plus buffers/drivers to 
support up to six S-100 bus boards and includes; address 
decoding for onboard 4k RAM expansion select-able in 
4k blocks. . . address decoding for onboard Sk EPROM expan- 
sion selectable in Sk blocks. . .address and data bus drivers for 
onboard expansion. . .wait slate generator (jumper selectable), 
lo allow the use of slower memories. . .two separate 5 vol! 
regulators. 

Level "C" Specifications 
Level "C" expands Explorer's 
motherboard with a card cage, 
allowing you to plug up to six 
S-100 cards directly into the 
motherboard. Both cage and 
Explorer/85 with Level cards are neatly contained inside 
"C'cardcage, Explorer's deluxe steel cabinet. 

Level ,H C" includes a sheet metal superstructure, a 5-card gold 
plated S-100 extension PC board which plug,s into the mother- 
board. Just add required number of S-100 connectors 
Level "D" Specifications 

Level ''D' 1 provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorer/85 memory to 4k iplu^ the original 256 bytes located 
in the 91 55 A). The static RAM can be located anywhere from 
00flfltoEFFFin4k blocks. 

Level "E" Specifications 

Level L 'E 11 adds sockets for 8k of EP'ROM to use (he popular 
Intel 2716 or the Tl 25 16. It includes all sockets, power supply 
regulator, heat sink, filtering and decoupling components. 
Sockets may also be used for soon to be available RAM IC*s 
(allowing for up to 12k of onboard RAM). 

Order A Coordinated 
Explorer/85 Applications Pak! 

Experimenter s Pstk {SAVE Si2.Su)— Buy Level "A" and Hex 
Keypad/ Dls play for Si 99*90 and gel FREE Intel 8085 user's 
manual plus FREE postage & handling! 
Student Pik (SAVE 524.45)— Buy Level "A," ASCII Key- 
board/Computer Terminal, and Power Supply for 5319,85 and 
get FREE RF Modulator plus FREE Intel BOSS user's manual 
plus FREE postage & handling! 

Engineering Pmk (SAVE $41.00}— Buy Levels "A," "B," 
H, C," "D," and "B" with Power Supply, ASCII Keyboard/ 
Computer Terminal, and six S-100 Bus Connectors for 5514.75 
and get 10 FREE computer grade cassette tapes plus FREE 
8035 user h s manual plus FREE postage & handling! 
Business Pak (SAVE 5*9.95)— Buy Explorer/85 Levels "A/' 
"B," and "C (with cabinet). Power Supply. ASCII Key^ 
board/Computer Terminal (with cabinet), 16k RAM, 12" 
Video Monitor, North Slar 5-l/4 +> Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for just 
51599.40 and get 10 FREE 5-1/4' 1 minidiskettes {549.95 value) 
plus FREE SD85 user's manual plus FREE postage & handling! 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Technical 
~ — Assistance, Etc Call (203) 354-9375 T 

serialized disk operating sysicm— just| 
plug ii in and you're up and running!),! 
KM.M plus S5 p&h. 

□ Powtr Suppl) Kil Tor North Starl 
Disk Drive. S39.95 [>lusS2 p&h. 
D Deluxe Cast for North Star Disk I 
Drive. m»S plus $2 p&h. 

□ Kvptrimenter's P»k (see above). I 
S 199.90 postpaid. 

a Student Pak (see above), S3 19. 85 1 
postpaid. 

D Engineering Pak (see above), | 
55 14.75 postpaid. 

D Business Pak (see above). S 1599.40 1 
postpaid . 



D Deluxe Sltel Cabinet for ASCII 
Keyboard/Terminal, $ 19.95 plus 52.50 
p&h. 

D Power Supply Kil [± 8V @ 5 arapj) 
in deluxe steel cabinet, £39.95 plus 52 
p&h. 

D Geld Plated S-100 Bus Connectors, 
54.S5 each, postpaid. 
D RF Modulator Kit (allows you lo 
use your TV set as a monitor), SS ,95 
postpaid. 

D 16k RAM Kit (S-100 Board expands 
t o *4k ) , S199 .95 piu s S 2 p& h . 
D 32k RAM Kil, $329.95 plus 52 p&h. 
□ «K RAM Kit, 5459.95 plus 52 p&h. 
D 64k RAM Kttrt589.95 plus 52 p&h. 
D I4k RAM Expansion Kit (to expand 
any of the above up to 64k), S 139.95 
plus 52 p&h each. 

a Intel 80S5 cpu User's Manual, 57.50 
postpaid. 

U Special Computer Grade Cassette 
Ti pes , 5 1 .90 each or 3 lor 55 , post paid . 
D 12" Video Monitor (10 MHz band- 
width), 5139,95 plus 55 p&h. 
D North Star Double Density Floppy 
Disk Kit (One Drive) for Explorer/ 
85 (includes 3 drive S-100 controller, 



Total Enclosed 5 I 

(Conn, res, add sales lax) By — 

O Personal Check DM.O./Cashier'sl 

Check OVisa D Master Charge a. 



(Bank »_ 



— >! 



Acct.* _ 
Signature _ 
Print 
Name 



_ttxp. Date _ 



Address . 
City 



D Send Me More Information 



L 5149.95 plus 52.50 p&h. 
D Hex Keypad/Display Kil, 5*9,95 DOS, and ext ended BASIC with per - Sl ate 
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SERVICE CLINIC 

continued from page 86 



heal gun can be valuable toots in finding a 
bad transistor. 

I'm reminded of something I got from 
my friend Bob Lucas. After telling some 
horror stories like the ones above in an 
article for TESA News, he ended by ask- 
ing: 

"Remember when transistors first 
came out? They told us they'd never 
short, open, or get intermittent, and 
would last forever! I wonder when 
the engineers are going to get 
around to waking these immortal 
transistors?" 
So do 1, Bob, and so do we all! 



service 
questions 



OOOOOPS! 

In your diagram of the Hitachi NP4-SX 
chassis in the Dee 1980 issue ot Radio- 
Electronics, TR-901 is shorted gate to 
anode! That wouldn't help.— CM., Tinton 
Falls, HJ 

Thanks; you're right, and we're 
sorry. A line has been added from the 
junction of R906/C322 to the TR90I's 
gate; this should be deleted. Correct 
that on your copy of the article, people. 



MORE BROADMOOR 

Robert L. Grow of Philadelphia, PA 
has found a new address for Broadmoor 
parts. World Wide Systems, 342 W. 
Touhy Ave., Chicago, IL 60645 has 
bought up the company and has what- 
ever parts are left. The telephone 
number is (3 1 2) 982-9340. Bob says, 
"Thanks," to Sams, who spent half a 
day digging up that information. 

HORIZONTAL SHADING 
This Quasar CTS-W2 came in with no 
high-voltage output and bad horizontal 
transistor and damper diode. Now I get a 
picture, but It is shaded from left to right 
It starts out dim and brightens at It goes 
to the right. When the set is turned on, the 
horizontal waveform is normal, but after 
warmup the peak is distorted. Also, there 
is excess current on the +99.5-voft DC 
supply; it is 1 amp but it should only be 
0.5 amp. The vertical sync is erratic but 
that may not be related. Got anything on 
the crystal balt?—J.F., Furiock, CA 

The crystal ball shows one thing; a 
horizontal-frequency sawtooth signal is 
managing to get into the video circuitry! 
That causes the shading. I remember at 
least one set with that symptom; one of 
the flyback-derived DC-voltage supplies 
had an open filter capacitor. Check all 
of the DC-voltage supply lines with an 
oscilloscope and look for that sawtooth 
pulse. Any kind of pulse you find on a 
DC supply line is wrong! Get rid of it by 
checking the filtering. 



EQUIPMENT REPORTS 

continued from page 42 



metallic objects with a moisture content give a 
slight "metallic" reading due to their capaci- 
tive conductivity. A metal locator of this type 
is very sensitive to small objects. As a stud 
Under, it does a creditable job detecting nails 
behind wallboard. Coins were readily detecta- 
ble with the unit held three or four inches 
above ground. Buried objects may be detected 
at slightly greater depths due to the ionization 
of the surrounding soil. Maximum depth pene- 
tration on large masses is about three feet. 
Thai is handy if you happen to stumble on a 
buried locomotive. 

Most competitive transmitter- receiver metal 
locators are substantially more expensive than 
the model 63-3001, Considering its low cost, it 
is a good value and will provide endless hours 
of fun at the beach or playground. Beer cans 
and pop-tops are available by the thousands. 
Who knows, you might even find something of 
value! 

The model 63-3001 Metal Locator sells for 
$39.95 at your Radio Shack dealer, R-E 



Red Cross: Ready for a new century. 
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YOU CAN BUY AT THESE PRICES TOO! 



AND THESE ARE NOT "FALLOUTS", "REJECTS", "FUNCTIONAL-ONLYS", "C0SEMET1C- 
DEFFECTS", •■DOUBLE-MARKS". ETC; BUT, ALL ARE PRIME Id, WITH FULL MANUFAC- 
TURER'S MAJLKJHG, AND 100% TESTED PER SPECIFICATIONS. THERE IS ALSO, JVO TIME 
LIMITS, MINIMUM ORDER AMOUNT, OR OTHER CONDITIONS. AS A MEMBER OF 
ELECTRONIC BUYERS CLUB, YOU CAN BUY YOUR ICt OR OTHER COMPONENTS SUCH 
AS CAPACITORS, RESISTORS. DIODES, SOCKETS, EDCE-CQNNECTORS. BREADBOARDS 
COMPONENTS AND El'EN MICRO-CQMPUTERS AT PRICES THAT ARE WELL BELOW ANY- 
TIUNG YOU "HAVE EYER SEEN BEFORE. IF YOU BUY ONLY $10 WORTH OF COMPO- 



NENTS A YEAR. YOUR SAYINGS WILL COVER TUB ANNUAL MEMBERSHIP FEE OF t!S,M>, 
AND FROM THERE ON IT WILL BE NET PROFITS. SO WONT DELAY, AND JOIN IN. IN 
ORDER TO CI YE YOU SUCH LOW PRICES, WE HAVE A VtRY LIMITED ADVERTISING 
BUDGET, AND YOU WILL NOT SEE THIS "AD" EVERY MONTH. FOR INFORMATION ON 
HOW TO JOIN AND TO FIND OUT HOW THE CLUB OPERATES. CIRCLE READER SERVICE 
INQUIRY NUMBER' OF THIS AD OR SEND A POST CARD WITH YOUR NAME AND 
ADDRESS TO; B-B*, P. O, Bos 617, ColuinMi, MO. 6520S. 



PLEASE NOTE: ONLY MEMBERS OF ELECTRONIC BUYERS CLUB ARE ELIGIBLE TO ORDER AT PRICES LISTED BELOW. 
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PHILIPS KNOWS 
HOW TO SUCCEED 
IN BUSINESS 
THEY JUST BOUGHT 
SVnANIAEOG. 



SYLVANIA RECEIVING TUBES SYLVANIA PICTURE TUBES 

SYLVAN IA ECG* SEMICONDUCTORS SYLVANIA SPECIAL PRODUCTS 
SYLVANIA DATA DISPLAY TUBES 

Philips ECG, Inc. 

A NORTH AMB1CAN PHLPS COMWW 
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Wanna 

make 

some 

money? 

Then get in on ihe ground floor ol outer space 
by becoming a dealer in satellite earth stations 
from Advanced Electronics, The Earth Station 
People. 

You'll be able to otter your customers a turn- 
key system from a complete installation to the 
most comprehensive advertising and 
marketing program ever devised tor Ihe 
satellite earth station industry. 
We like to think Ihe wave ol the future is here 
So. give us a call and let us tell you what is 
happening in San Francisco, Houston, Los 
Angeles and Las Vegas It's Amazing 

FROM OUTSIDE NEVADA CALL 

800-634-6047 

ADVANCED ELECTRONICS, INC. 

j4ft- 5081 Arville Street 
^"■^Las Vegas. We v. 89118 
(702) 871-8766 

THE EARTH STATION PEOPLE 
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BQiA Electronics, Inc. 

imOW.Wlljhlre, Oklahoma Clly. OK HI to [4tu)U3.e»t 

t" — — — 1 

| D Hush my Vocal Zapper Kit, $24. 95 plus S3 postage 
I & handling enclosed 

J Dsend assembled Vocal Zapper, $39.95 plus S3 
postage & handling enclosed. 

I DSend Free Catalog 

' nnrrvn 



city 



90 



I VisaDMcD card no 

' R*IA Elactionlci , dapt. 5R , 1020 W. Wllahl r», Okla. City, OK 731 1 6 
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LED VU METER 

continued from page 63 
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FIG. 16— POWER-SUPPLY LAYOUT when the VU meter is designed to operate from AC power lines. 
Only the rectifier bridge and filter capacitors are on the PC board. The transformer is bolted to the 
bottom of the enclosure. 
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Switch 


ovu 


Voltage Level 


Corresponding Power Developed 


Setting 


Point 


for VU 


Into Various Load Impedances 






Reading 


600 fi 


80 


4(1 


S1 


-10dB 


0.32V 


0.167mW 


0.01w 


0.02w 


S2 


OdB 


0,77V 


1.0mw 


0.08w 


0.1 5w 
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+4dB 
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0.1 9w 


0.38w 
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0.48w 
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S5 
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15.8mw 


1.19w 


2.37w 


S6 


+22dB 


9.75V 


158mw 


11. 9w 


23.7w 


S7 


+32dB 


30.8V 


1.58w 


119w 


237w 



"Option B" section of Fig. 13 for the 
other changes. Note that the LED 
polarity has been reversed; the anodes 
have been jumpered together and 
returned to a common ground. 

The VU meter can be operated from 
either an external source of 24-to-30 
volts DC as shown in Fig. 3-a or a 20- 
volt center-tapped as in Fig. 3 -b. When 
using the external supply, a 741 op- 
amp and 2N6 1 1 1 power transistor are 
used as the voltage splitter and regu- 
lator to develop the dual-polarity volt- 
ages (+ and - 12-to-15 volts DC). The 
component layout for that version of 
the power supply is shown in Fig. 15. 
Figure 16 shows the location of the 
bridge rectifier and filter capacitors 
when using the power-supply option 
in Fig. 3-b. 

Operation 

After inspecting the PC Boards for 
mistakes, omissions, solder bridges, 
and the like, apply power and supply 
an input signal. The signal can come 
from the line output or tape output 
jacks of the stereo system or tapped 
from the input jacks of the tape deck, 
or, in the case of an audio console, a 



spare LINE output. If a signal generator 
is available, apply a signal to the sys- 
tem and increase its level until the tape 
deck's VU meters indicate VU. Set 
one and only one rocker switch (S 1-S7) 
for an VU reading (i.e. , the VU LED 
just starts to light). Use Rl 1 as a vernier 
to "fine-tune" that adjustment. If the 
VU meter is being used to establish the 
point where a power amplifier starts 
to clip, perform the setup as before, 
while monitoring the speaker output 
with the VU meter and an oscillo- 
scope. When clipping is seen, set the 
appropriate rocker switch and adjust 
Rll as before. See Table 1 for power 
levels versus switch setting. If Option 
A is used (simple potentiometer for 
input attenuator; no switches), simply 
rotate the control for the appropriate 
reading with any given input, as ex- 
plained above. 

When recording, levels should gen- 
erally be kept below VU with occa- 
sional peaks above VU. The more 
peaks that occur above VU, the 
greater the distortion. The user's needs 
and equipment will dictate the accept- 
able amount of program material al- 
lowed to exceed VU . R-E 



SATELLITE TELEVISION 

SATELLITE TV self-help newsletter. Three Issues 
$6.00. 'LITE NEWS, Box 973-RE, Mobile, AL 
36601 

Satellite TV 

FOR THE HOME 
Sick of Network TV? 

Our receiver lets you get 
over 75 channeJs of tele- 
vision direct ly Irorn earth- 
orbiting cable TV satel- 
lites!: MBO, Showtime, su- 
per stations, sports and 
movies worldwide. 



We don't just 
sell information! 
We Manufacture 
Hardware! 




From offshore oi! rigs. 
data links to hotels 
and backyard instal- 
lations, we wrote the 
book. Constantly up- 
dated, our 94 Page 
technical information book and catalog gives you all 
\[ (he (acls, In ex pensive dishes, feeds, telem- 

etry software, hits and more. Recom- 
mended reading by NASA, The Office 
of Consumer Affairs and quality com- 
panies like Rockwell/Collins. Send 
$7.95 today! CAU 

24-hrt, C.Q.D. Halttne 
(305} 339-76QQ 

°SPACECOAST' 

RESEARCH CORPORATION 

P.O. Box 442-E, Altamonte Spgs, FL 32701 




LINK ANALYSIS: understand the science behind 
satellite TV receiving systems. Six page print-out 
on equipment configurations tor your site. Signal 
strengths, antenna gains required. Azimuth, ele- 
vation, to NA satellites, F1 programmers, fre- 
quencies. Link equations solved for antenna/LNA 
tradeoffs. Provide longitude/latitude or nearest 
highway intersection. $12. check, visa/MC {ac- 
count, expiration) CHANNEL ONE, Willarch 
Road. Lincoln, MA 01773. 617/259-0333 

SATELLITE ANTENNA MANUAL to build a 12 
foot, screened, all-aluminum, parabolic antenna 
with polar mount. Plans $30.00. SA ELECTRON- 
ICS, Box 277. South Milwaukee, Wl 53172 



CATCI I ITCWICIOM 
QATFI I ITFUIQiniM 

SATELLITE VISION 

tYb fflir-iulictur* ihft hlghosi ip*c 3-mete? dil* & video 
tin". In Ehe work- 41 Ob {jiin! W* 1390 «H d if ee I ■■ ... 
IrnrThftdiltft delivery or you- pick up. Complele y N 

dflfils inckldino ■vlBJIil* TV inlormjucn. gU 1 
aiming Mrvico and diicourvl achtdult- S«nd „£Q* 
$1,23 Tor posHflB & handling D<" 

En TTGEH TENNAS£ 

P. O- Box 561 
Cuutbarry, Florida S27'07 

Enjoy Satellite TV Now 





Better than Cable TV -Over 200 TV and radio 
services. Why waste money? Learn the whole 
story and build a video system the family can 
enjoy. No commercials, FREE movies, sports 
and Vegas shows— worldwide, crystal clear 
reception con nects to any TV set . Big (8 x 1 1 in . ) 
book loaded with details, photos, plans, kits — 
TELLS EVERYTHING! Satisfaction Guaranteed. 
Sand S7.95 TODAY! Add (2.00 for 1st class (air mail) or call 
our 24 hour C.O.D. rush order line (305) 862-5068. 

GLOBAL ELECTRONICS, 

P.O. Box 219-E, Maitland, Florida 32751 



CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser- 
vices). $1.65 per word prepaid (no charge for zip code) . . . MINIMUM 15 WORDS. 5% discount 
lor 6 Issues, 10% for 12 issues within one year, If prepaid. 

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.00 par word 
prepaid ... no minimum. 

ONLY FIRST WORD AND NAME set In bold caps. Additional bold face (not available as all caps) at 
104 per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX 
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER- 
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month 
preceding the date of the issue (i.e., August issue closes May 26), When normal closing date falls on 
Saturday, Sunday, or a holiday, issue closes on preceding working day. 

To run your own claeslfled ad, put on* word on each of the tines below end lend thie form along with your check 
for $1-65 par word {minimum 15 word*) to: 



SATELLITE television... Howard /Coleman boards 
to build your own receiver. For more information 
write: ROBERT COLEMAN, Rt. 3, Box 58-ARE, 
Travelers Rest, SC 29690 

BUSINESS OPPORTUNITIES 

CAR painting made easy for the common man. 
Instructions $2.50. VANO CONVERSIONS, P.O. 
Sox 3100, Truckee, CA 95734 

MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business — without Investment. Write: BUSiNESS- 
ES, 92-R, Brighton 11th, Brooklyn, NY 11235 

NEW tax loopholes discovered. Everyone eligible. 
Free sample newsletter. Write: ULC, Box 179-CU, 
Clarkston, GA 30021 

PROJECTION TV . . . Make $200.00+ per eve- 
ning assembling projectors . . . Easy . . . Re- 
sults equal to $2,500 projectors . . . Your total 
cost less than $15,00 . . . Plans, lens & dealer's 
Information $14.00 . , . Illustrated information 
free . . . MACROCOMG1X, Washington Cross- 
ing, PA 18977 

CRT rebuilding machinery. $1000/$3000 weekly 
possible when you own our patented picture tube 
rebuilding equipment. Training provided. Phone 
(312) 583-6565. Write: LAKESIDE, 4071 N. El- 
ston, Chicago, IL 60618 

LCD watches US$7.50 up. For catalog enclose 
US$1.00 to: RELIANT (ENGINEERING) CO., P.O. 
Box 33610, Shaungwan, Hong Kong 



WANTED 



MIRROR in the lid, spinning disc, and other pre- 
1946 television sets wanted. Call collect: (203) 
S21-5280 

RESEARCH AND 
DEVELOPMENT 

Research and development in electronics: For 
details write: ARTRON LABS, INC. P.O. Box 
25292. Chicago, IL 60625 



CB RADIO 



GET more CB channels and range! Frequency 
expanders, boosters, speech processors, how-to 
books, plans, modifications. Catalog $1. CB 
CITY, Box 31500RE, Phoenix. AZ 85046 



Buy 
Gov't 

Surplus 

SAVE 
To 

857. 



Send GDC For Big Bargain Catalog 

LQQrj'i CM Bargains Svrplui, Ejccui Invinlary,, 
B-jqnd Nam* Haw Iquipmunl 

tOHFJESMI-L * WINCHES 
HLIHUMEt * pTCLDIH ■ 
SUITI1IK INSTKUWENTi 
Fltl/IUIGLII AUfhS 

TMH 
imMHO 



SURPLUS CENTER 



tax 11309.lt 




I one a CAPACITANCE METER 1pFto999KuF 
'in a FREQUENCY COUNTER 35MHz 
kit o SQUARE WAVE GEN. 1Hz to 99KHz- 
o OHMMETER - 3.58MHz Xtsl - Regulated PS- Five 
.8" Readouts-Low cost TTL Circuits-Automatic 
Decimal Placement-Be AMAZED -Build It for 
$50 or less. I Purchase the plans, etched P.C. 
board 4-3/4" by 6-3/4" and front panel decal 



tor $15,291 8AGNALL ELECTRONICS. Rttuna \ 
179 May Street, Fairtield, Conn. 06430 *"* *!" 



EDUCATION & INSTRUCTION 

ELECTRONICS books from world publishers. 
Lowest prices; ask catalog. BUSINESS PROMO- 
TION, Lajpatrai Market, Delhi, India 

UNIVERSITY degrees by maill Bachelors, Mas- 
ters, PhD's . . . Free revealing details. CQUN- 
SELING, Box 317-RE 5, Tustin, CA 92680 

BROADCASTING! Start your own radio station 
at home, school, churchl Become D J -engineer. 
Free Information. "BROADCASTING", Box 130- 
F5 Paradise, CA 95969 

RADIO TELETYPE 

WORLD press radioteletype stations list. Over 
50 news services transmitting 24 hours in English 
worldwide. Much news confidential. Hundreds of 
frequencies and times. Simple equipment. How to 
set up, sources of equipment. Book with lists, 
$5.00 postpaid. UNIVERSAL ELECTRONICS, 
1280 A id a Drive, Reynoldsburg, OH 43068. 

VIDEO 

WHOLESALE video tape, all brands and sizes, 
check our low prices, free catalog. VIDEO TAPE 
WHOLESALERS, 2420 Honolulu. Dept, RE, Mon- 
trose, CA 91020. 

FOR SALE 

SCANNER/monitor accessories — kits and facto- 
ry assembled. Free catalog. CAPRI ELECTRON- 
ICS, Route 1R', Canon, GA 30520 

RF power transistors — tubes — special parts for 

"ham" linears. MRF454 $17.00, MRF455A 
$14.00, 8950 $9.00, 6LF6 $5.50, catalog and 
cross-reference help available. COD — Visa/MC. 
WESTCOM 1320 Grand, San Marcos, CA 92069. 
(714) 744-0728 

PICTURE tube rebuilding equipment — we sell 
and buy new and used equipment. Free training. 
ATOL TELEVISION, 6425 Irving Park, Chicago, IL 
60634, Phone 312-545-6667 

RESTORE old radios or TV's to operating condi- 
tion! Tired of searching for servicing information? 
Sams library of manufacturer's data for old 
radios dates to 1920. Photofact 1961 Index lists 
available service data for over 1 10,000 TV's. Auto 
Radios, CB's, and more. Send $2.50 plus 504 
shipping to: HOWARD W. SAMS CO., Dept 
X0108, 4300 W. 62nd St. Indianapolis, IN 46268, 

PRINTED circuit boards, your artwork. Fast deliv- 
ery. Reasonable. ATLAS CIRCUITS, Box 974, 
Waynesville, NC 28786. (704) 456-3739 

30 channel cable converter. Only $38.95, Ship- 
ping free. BOB'S TV. 93-15 86 Drive, Woodhaven, 
NY 11421 

LASER handbook with burning, cutting. Ruby 
Reds, Go's, complete plans, books, and parts. 
Send $4.00 to FAMCO, dept re, box 1902. 
Rochester, NH 03867 

RECONDITIONED test equipment. $1.00 for cat- 
alog— JAMES WALTER TEST EQUIPMENT, 
2697 Nickel, San Pablo, CA 94806 

CHEMICALS, apparatus, project books, wide se- 
lection. Catalog $1.00 send to: PIONEER Ltd, S 
Ind, 14a Hughey St., Nashua, NH 03060 > 

SENCORE TV analyzer, brand-new, life time _i 
guarantee. Must sell, $800.00 or best offer. FRED Jg 
HAMMOUD, 10656 Pine, TAylor, Ml 48180 " 
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RESISTORS carbonfilm 5% 1/4W 100 pk, 1/2W 
100 pk, 1/8W 75pk, metalfilms 1% 50 pk, $3.00 
per pk, state values, $6.00 minimum, CA tax 6%, 
quantity pricing available. Shipping 60c per pk, 
check or M.O. RESISTORS, 1670D Greenport 
Ave.. Rowland Hgts., CA 91748 

70 watt power booster $40.00, car cassette 
$30.00, 30 day warranty; MSC, PO Box 706, Man- 
cos, CO 81328 +$1.50 postage 

RESISTORS 'AW, '/.W 5% carbon films 3* ea. No 
minimum*. 1% metal films. Send for details. Bulk 
pricing available. JR INDUSTRIES, 5834-C Swan- 
creek. Toledo. OH 43614 

TELEPHONE or office bugged? Latest detection 
equipment finds out fast. Free literature. CLIF- 
TON, Box 220-M, Miami FL 33168 

MICROWAVE TV Downconverter, includes 17 dB 
gain horn antenna and tunable power supply. 
Assembled and tested $210.00 postpaid. ABLE- 
TRONICS, 9155-C Archibald Ave., Cucamonga, 
CA 91730 

100 brand new Philips cable TV converters/VCR 
programmers, $3560 (US funds). Prepaid to your 
door. Sample $43. BIRNBOM, 3655 Rldgewood, 
Suite 103, Montreal, Canada H3V 1B4 (phone 
514-739-0614) USA Inquiries 

RF spectrum analyzer, ASL model 8622, 10 to 
1,000 MHz, 3-Inch CRT, manual and application 
notes, weight 22 lbs. Excellent condition. $895. 
M.W. ROBERTS, 3694 East Tompkins, Las Ve- 
gas, Nevada 89121. 702-451-3517. 



ATTENTION 
ELECTRONIC TECHNICIANS 

Highly Effective Home study BSEE Begiee Program [« Expert- 
enccd Electronic Technicians. Qui New Advanced Placemen! 
Program grants Credsl lor previous Schooling & Prolessional 
Experience Advance Raptdy Out 36th Year! free Descrvnve 
lileraiure 

COOKS WSTTTUTE OF ELECTNMCS ENGWEENMS 
DBS* 10 ■ P.O. Boi^0345 • Jackson, MS 39ZQ9 



DELTA CAPACITIVE DISCHARGE IGNITIONS. 
New, fully assembled, factory guaranteed. 
MK108, $41.50- MK10C, $43.88. Tristar T-500 
$39.00. T-Max $42.00, PPD domestic. Canada. 
SIE VERTS ELECTRONICS, P.O. Box 171, W. 
Campton, NH 032228 



SAVE up to 50% on name brand test equipment. 
Free catalog and price list. SALEN ELECTRON- 
ICS, Box 82-F, Skokie, IL 60077 



TELEPHONE on/off cutton— press to turn off 
bell— caller hears ring, you hear silence. Intimate 
moments, naps etc. Shuts off one phone. All nor- 



HAND HELD GAME BOARD SPECIALS 

Thasa are The c&mptate functional circuit boards from 

popular hand held games — no case or batteries supplied. 

Computer Perfect 

Has 10 LEDS and lone signals. You try 
to guess correct button sequence to C 
light LEDS in cndec Requires two SVj 
batteries. With instructions. C244D4 
$4.50 

Computer Mind 

You guess the secret number stored in 
computer chip memory Mas 1 LEDS and 
'keyboard. Requires one W battery. With 

instructions, 

C24405 S3J5 





Starsountf Board 

Unique board uses IC circuitry and gravity switch to 
produce space engine sounds. Point ihe board 
downwards and it produces "Idle" sounds. Point 
upwards and the sound increases In pulsating 
Irequency to produce "Blastoff" sounds. Originally 
had LED circuitry but this ties been removed i ^V*> v 
Sound portion is 100% perfect. *^. ^m^lQJ 

Requires 9V battery Jr --' ^ff 

and speaker. C244Q3 $2.50 
2" Speaker for above, C2+311 99C 



120 VAC 
Xenon 
Strobe Kit 

Complclc variable 
rate strobe l»yhl kil- 




Super LED 
Flasher Kit 

Great for Robot projects this 
simple to build kit uses IC 
circuitry to randomly flash A 
LEDS; 2 red, 1 yellow, 1 
green. Complete with all 
parts, PC board and 
instructions. Sue: 2" x Z 
Operates on 9VDC. 
C244Q7 54.98 




c° 



CHANEY 



P.O. BOX 27Q3S 
DENVER. COLORADO B0227 



eiectroncs inc 



ne Ofdefa * Minimum AD Order 56 DO 

701-5750 ■ p| ***fl include Si 50 Terr Qioa:*gr 

• visa uc acctpltci 

* Pfirjnf orders If* welcome 

Etnd iof oi/f frao cUarcg at untqua iTcmi 



CIRCLE 10 ON FREE INFORMATION CARD 



mal phones. Instructions, Satisfaction or money 
back. Send $5.95. THE ARMCHAIR EMPORIUM 
Ltd. 825 Surrey Ln. Dept RE1, Algonquin, IL 
60102 



MICROWAVE yagi antenna for MDS complete 
with hardware, type N connector $43.95. SIGNAL 
ELECTRONICS, 4027 18th Avenue, Brooklyn, NY 

11218 



COMPLETE line of microwave television con- 
verters, and accessories to suit your needs. Con- 
verters have a one year warranty backed by a 3 
year reputation. Call or write for complete specifi- 
cations and pricing, deafer inquiries invited. 
TRITON MARKETING, 1933 Rockaway Parkway, 
Brooklyn, NY 11236. (212) 531-9004 



DISCOUNT TflS-SO' DEALER AMI 
COMPUTE* SPECIALISTS 




S DISCOUNT S on TRS-80's 

563001 t\f. Color 5353.00 

261042 16K III 8*5 00 

14.4002 64K I DRIVE 3440.00 

1-800-841-0860 TOLL FEE I 

MICKO MAHAOIMIHT SYSTEMS. INC. 

Down lawn Plain Shopping C«nt«f 

113 C. S«snd Av., S.W. 

Cairo, fjtDrg.a 31728 

(9121 377-7120 Gq, frhorw Ho. 




COMPUTER PARTS 



I.C.'a: 2114L2"s, $3.40; 4116-2'S, $3,60: 2708's, 
$4.90: 2716 - s, $7.40; 74LS244's, $1.00; Z80's, 
$4.50; CCS S-100/16K/5MHZ static RAM kit, 
$200.00; TGE, Box 64068. VA Beach, VA 23464 



PLANS & KITS 



BUILD a frequency standard as accurate as 
WWV, Use to verify accuracy of your frequency 
counter. Complete circuit $8.00. Send stamp for 
kit information. DA PRODUCTS, PO Box 566, 
Hampshire, IL 6O140 



FREE catalog of most sought after plus many 
unusual plans. PET ER-SCH MITT ENTERPRISES, 
#131, Box 07071, Milwaukee, Wl 53207 
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□MUTER MARKET CENTER 



i 



COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00. 1 1/2" by 1 column 
(1 5/8") $82.50. T by 1 column [1 5/8") $110.00. All ads must be prepaid. Send order and remittances to Com- 
puter Market Center. Radio- Electronics Magazine, 200 Park Avenue South, New York, New York, 10003. 
Address telephone inquiries to 212-777-6400. Frequency rates are available. 



TEXAS 



Federated 

Consultants 

Specializing In: 
PDP8 & DATA SYSTEM 310 
PDP8-A 400/BM/AKW $2,900 
PDP8-E/16KW Semi . .$3,600 
PDP8-M/8 KW Semi . .$2,750 
PDP8-F/16KWCore ..$2,900 

100's of option modules available 
Brier Spivey 
214-428-5300 

Hotline 

214-278-4031 

Purchasing 

214-421-1181 
Answering Service 



CALIFORNIA 



FREE! INFO-PAK for small 
computer users mailed twice a 

Sear. We sell and broker all 
inds Of SMALL COMPUTER 
SOFTWARE from S-100 to 
TRS-80. SOFTWARE REVIEW, 
704 Solano Ave., Albany. CA 
94706 (415) 527-7730. 



BUY THIS SPACE 

$55.00 puts your ad in this 
space in front of 197.223 active 
Radio-Electronics readers. To 
place your ad write Computer 
Market Center, Radio- Elec- 
tronics, 200 Park Avenue 
South, New York, New York 
10003 or call 212-777-6400. 



CANADA 



DYNAMIC INFORMATION 

TECHNOLOGIES LTD. 

P.O. BOX 6553 STN.A. 

SAINT JOHN, N.B., CANADA 

E2L 4R9 (506) 642-4260 

TERMINALS, PRINTERS, 

MICROCOMPUTERS 

SOFTWARE. 



.dp 



SUPPORT 

MARCH 
OF DIMES 



► 



MASSACHUSETTS 




• ^-~ - I ' =5^ 

Radio Shack's 
Model III 16K • SS59 

TOLL FREE 
1-800-343-8124 



THIS 

is only one 
of hundreds 
of unusual 
values . . . 
Get your 
FREE 
CATALOG 
today! 
Dept. b 

245A Great Road 
Liliielm. MA 
01*60 



lake stock in America. 
Buy US. Savings Bonds, 
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/ -Active 
SP Electronic 



"LOWEST PRICES! HIGHEST QUALITY! HOW RARE!' 7 ) 



STANDARD 
740ON 
740 1N 

7402 N 

74Q3N 

7404N 

7405N 

740EN 

74Q7N 

7406N 

7409N 

74 ION 

7412N 

74I3N 

74 HN 

7416N 

741 7N 

7420N 

7422N 

7423N 

7425N 

7426N 

7427N 

742SN 

7430N 

7432N 

7433N 

7437N 

7438N 

7440N 

7442N 

744SN 

7446N 

7447AN 

7450N 

7451N 

7453N 

7454N 

7472N 

7473N 

7474 N 

7475N 

7476N 

7483AN 

7484AN 

74S5N 

7486N 

7490AN 

7491 AN 

7432AN 

7493AN 

7494 AN 

7495AN 

7496N 

7497N 

741 DON 

741 MM 

74107AN 

741D9N 

74 HON 

7411 IN 

741 1BN 

74120N 

74121 N 

74122N 

74123N 

74125N 

7412SAN 

7412BN 

74132N 

74136N 

74141 N 

74142N 

74143N 

74144N 

741 45N 

741 47N 

74143N 

74150N 

74151 N 

741 53N 

74154N 

74155N 

74157N 

74159N 

741 SON 

74161AN 

74162N 

74163AN 

74164N 

74165N 

74166N 

74170N 

74172N 

74173N 

74174N 

741 75N 

74I76N 

74178N 

741 79N 

741 SON 

741 62N 

741S4N 

741S5N 

74190N 

741 SIN 

74192N 

74193N 

74134N 

74195W 

74196N 

74197N 

Ml 5 El. 

741 99N 

7422 IN 



TTL 

SCHOHKY 4 LOW POWER SCHOTTKY 



v: 



.22 74246N 
.22 74247N 
.24 74251 N 
.24 74259N 
34 74273N 
,24 74276N 
.36 74278 N 
M 7427SN 
34 742S3N 
.24 74292.N 
■ 24 74293N 
.31 7435 IN 
.44 74365AN 
-45 74366W 
.39 74367AN 
.SB 74363AN 
.» 74390N 
.35 74393N 
.35 

.32 74S0ON 
■44 74SQ2N 
-32 74S03N 
.42 74S04N 
.22 74S05N 
.50 74S0BN 
.44 74S09N 
.36 74SI0N 
-36 74S11N 
32 74S15N 
-44 74S2CN 
■69 74S30N 
.84 74S32N 
■M 74S37N 
•22 74S33N 
.32 74S40N 
■32 74S51N 
32 74S74N 
■3* 74S85N 
M 74S06N 
■38 74S112N 
*2 74S114N 
.3* 74S124N 
.4* 74S132N 
1J* 74SI33N 
■6t> 74S134N 
.42 74S135N 
.32 74S135N 
-41 74S139N 
M 74S140N 
■38 74S151N 
-65 745153N 
.59 74S157N 
.59 74S158N 
2.28 74S161N 
1-35 74S162N 
.84 74S163N 
.48 74S16SN 
.45 74S169N 
,45 74S174N 
S» 74S175N 
138 745191 N 
1,25 74SIS2N 
.84 74S189N 
-52 74S194N 
.48 745195N 
.52 74S201N 
.52 74S225N 
.59 74S240N 
-45 745241 N 
.52 74S244N 
.84 74S251N 
2.98 74S253N 
3.44 74S257N 
3.44 74S258N 
■87 745260N 
1-24 74S274N 
.89 74S27SN 
\M 74S280N 
■42 74S2S3N 
.38 74S299N 
1.58 74S373N 
.52 74S374N 
.52 745381 N 
1.54 74S412N 
-48 74S471N 
.89 74S472N 
■59 74S474N 
■53 74S476N 
.83 

S3 74LEOON 
,72 74LS01N 
1.98 74LS02N 
5J7 74LS03N 
.79 74LS04N 
,85 74LSQ5N 
.59 74LS06N 
.79 74LS09N 
1.15 74LS10N 
1,15 74LSUN 
,75 74LS12N 
.48 74LS13N 
2.95 74LS14N 
235 74LS20N 
.89 74LS21N 
.75 74LS26N 
.89 74LS27N 
.88 74LS30N 
.88 74LS32N 
M 74LS37N 
.78 74LS3HN 
78 74LS42N 
1,58 74LS47N 
1.58 74LS48N 
66 74LS51N 



1.3B 
1.24 
,78 
2.25 

us 
1.29 

2.38 

.59 
1.1ft 
.72 
,34 
230 
-59 
.88 
-S9 
.59 
.98 
1.38 



1.29 
1.29 
.82 
.5* 



.55 
I '.I 

2.?-: 
; 54 



i.UO 

1.18 
1.15 
1.15 
1.15 
2.85 
3.70 
3.S4 
4.45 
4.85 



4.45 

2.45 
7.50 
2.35 
1.B5 
9.65 
6.45 
2.98 
2.98 
2.99 
1.45 
4.55 
109 
1.09 
1.38 
19 95 
19.95 
2.45 
3.65 
8.45 
3.20 
3.20 
5.95 
2.98 
7.45 
9.65 
9.65 
S.45 

-17 
.17 
32 

.22 

34 
34 
.19 
34 
.19 
34 
34 
35 
.42 
.19 
.11 
.39 
23 
.16 
.36 
.32 



74LS54N 

74LS55N 
74LS73N 
74LS74N 
74LS75N 
74LS75N 
74LS7SN 
74LSS3N 
74LS85N 

'■i.SScH 
7JLS90M 
74LS91N 
74LS92N 
74LS93N 
74LS93N 
74LS9SN 
7JLS107N 
74LS109N 
74LS112N 
74LS122N 
74LS123N 
74LS125N 
741.S126N 
74LS132N 
74LS133N 
74LS135N 
-■iLS'JSri 
74LS139N 
74LS14SN 
74LS147N 
74LS146N 
74LS151N 
74LS153N 
74LS155N 
74LS156N 
74LS157N 
74LS155N 
741.S160N 
74LS161N 
74LS1 62N 
74LS163N 
7JL5'l;N 
74LS165N 
74LS166N 
74LS170N 
74LS1 73N 
74LS174N 
74LS175N 
74LS161N 
74LS1S9N 
74LS190N 
74LS191N 
74LS132N 
74LS193N 
74LS194N 
74LS196N 
74LS197N 
74LS221N 
74t.S240N 
74LS241H 
74LS242M 
74LS243N 
74LS244N 
74LS245N 
74LS247N 
74LS24SN 
74LS249N 
74LS251N 
74LS253N 
74LS257N 
74LS258N 
74LS259N 
74LS240N 
74LS266N 
74LS273N 
74LS275N 
74LS279N 

'.:. SffiCN 
74LS283N 
741.S290N 
741S293N 
74LS29SN 
74LS299N 
74LS320N 
74LS321N 
74LS322N 
74LS323H 
74LS324N 
74LS343N 
74LS3S2M 
74LS353N 
74LS362N 
74LS365N 
74L&366N 
74LS367N 
74LS368N 
J4LS373S 
74LS374N 
74LS375N 
74LS377N 
74LS37SN 
7JLS379N 
74LS390N 
74LS393N 
74LS395N 
74LS447N 
74LS490N 
74LS530N 
741.S669N 
74LS670N 



.5! 

1.56 

.44 

.57 

J7 

1.19 

2.43 

1.36 

.42 

.3* 

.73 

1 45 

.5-1 

52 

72 



.55 
1.03 
1.95 
1.64 
U 
.35 
.42 
2.19 
7.B5 
.84 
64 
.$9 
.93 
1.45 



.98 

.38 

53 

1,03 

1.36 

1.65 

.76 

I 20 

33 

% 

.55 

69 

55 

1-SS 

.33 

4-i 

1.13 
435 
.54 
1.33 
.33 
.73 
.35 
.96 
2.50 
2.75 
3.95 
4.55 
4.95 
2.50 
2.S5 
t.35 
1-65 
9.35 



.72 
1.38 
1.3S 
1.98 
1.44 
1.19 
1.19 
1.38 
1.25 
1.35 

.37 
1.89 
55.00 
1.19 
2.36 



M 

.21 



Zilog 



COMPUTER SUPPORT CENTER 



lid. CPU 
OTW-CPl! 

;»j».pio 

2*0-CTC 

iIOlXTC 
iiODMH 
7IDA-0H* 



2 5MH1 8.93 
4 0MH7 9.45 
2 5 MHl S.45 
4 MHi 7,65 
2 5 UHi 1.45 
4 MHl 7.65 
2 5 MHj 13,95 
4 MHi 22.93 



ZBO.SIOjO 

OiMW/l 

ill-SIOfl 

JS0A.5IO/1 

EM4NI/1 

isan-w-j.y 

EM-tWI 

IS0»-SIO.'9 

7.S9-OAHT 

ZSOAD*n7 



MOS MEMORIES 

MOS Static RAM's 



2 5 MH; 22.43 
4 WHi 27.15 
2 5 MHl 22.45 

4 MH! i T ." 
2 5 '.'I-.- 23.41 
4 UH: 27.85 
. :■ Vi ... 14.8S 
■- ; '.'H; 21 5< 
7 5 KHZ 11.91 
4 MHl 14.89 



MICROPROCESSOR 
CHIP SETS 



EPROMS 



Part No. 

2101-35 IK (256 x M 350NS 22 PIN 
210235 IK (IK i 1) 250N5 16 PIN 
P2111-45 IK (255 X 41 450NS 18 PIN 
P21 12.35 IK (255 X -1; 35GNS IB PIN 
2114L Lo«Ptiw>r4K (1024 I 4) 3O0NS 
2147 4K(4Kll)55NS 
2147 4K (4K x 1 1 TOMS 

UAHTs 

AT5-1013A 5i»c»l 3.95 

40 KIU 5 ng:e 5V Supply 

IK CMOS RAM 
1K (256 x 4) 450 NS 22 PIN Low Power 3.95 

4K CMOS RAM 
4K (4K X 1 ) 550NS 18 PIN 1 10MW 7.95 

4K(1Kx4] 450NS 18 PIM 110MW 8.65 

SHIFT REGISTERS 
(TO-5) dual 512 tMt 2.98 

(TO-5) amskl 1024 bll 2.98 



5101 



P6504 
PE814 



1403 A 
1464A 



PrlM 
3.95 
1.09 
3.45 
2.50 
2.99 
9.95 
7.95 



8035 CPU 

0035 CPU 

SO80ACPU 

BOSS CPU 

6155 

B312 

6214 

8218 

6224 

6226 

8228 

825 1 

8253 

8255 

8257 

8259 

8279 

8748 



S.95 
735 
4.45 

7.95 
8.95 
325 
3.65 
1.98 
3.45 
1.98 
4.98 
5.65 
tAS 
5.85 
6.65 
8.95 
8.95 
45.00 
56.00 



6800 CPU 

635; cry 

6808 CPU 

6809 CPU 
6810 
6920 
6821 
6845 
6850 
5852 

6502 CPU 

5504 CPU 

6505 CPU 

6520 

6522 

6532 

6551 



4,95 
9.65 
6.95 

24.00 
2.65 
2.S5 
2.65 

29.50 
2.65 
2.85 

7.45 
7.65 
7.65 
5.72 
7.95 
10.85 
10.95 




4.75 
3.95 
3.45 

4.65 



12.95 



94 f 



3341APCFIFO 1 MH; 
3342PC 64 bll 
3347PC BO bic 

ECL RAM 

10410ADCfHM2IOE 
256 x l mi fully decoded 15N5 16 pin 
CLOCK CHIP 

M5M5832RS 

L4eroproe«£SOT Roaitimo Cluok/CBlvndar 

SINGLE BOARD COMPUTERS 

ROCKWELL AIM 55 425.00 

P.650? BASED MICROCOMPUTER SVSTEM WITH 

FULL SIZED KEYBOARD, ALPHANUMERIC 

20 CHARACTER DISPLAY AND ALPHANUMERIC 

20 COLUMN THERMAL PRINTER IK RAM 

SKNEHTEK SYM-1 245 00 

POWERFUL 6502 a- BIT MICROPROCESSOR 

6-DIGIT HEX LED DISPLAY SINGLE 5V 

POWER REQUIREMENT. 



74S256 

74S1BB 

93427/825129 

93417/82S125 

9344677621 

93438/7620 

93453/7643 

93448/7641 

93451 /S2S1 81 

82S 185/71 28 

74S47S/7132 

82S1 91/7136 



PROM'S 
2.68 25S bn. 16 PIN 
256 bil, 16 PIN 
1K. 16 PIN 
IK. 16 PIN 
2K, 1 6 PIN 
2K, 16 PIN 
4K, 18 PIN 
4K, 24 PIN 
4K, 24 PIN 
BK. 1 6 PIN 
BK, 24 PIN 
16K 24 PIN 



2.66 
3.65 
3.65 
4.95 
4.95 
6.45 
9.65 
19.95 
27.95 
19.84 



C1702A 

2K 1US 

C2708 

IKx 6 450 ns 

C2716/TMS2516 (Imp/ yprxton) 

1 6K 450NS Sinjjlt 5V Supply 

TMS25321TI Pin OolJ 

32K (4096 X 8) 450 US 

C2732 (Inlol version] 

32K (4096 x 81 450 us 

TMS2584 

64 K (8Kx 8|450ra 



16K STATIC RAM Spaciml 827.55 

TMM2018-3 16K I2K X 81 300NS 

16K MOS DYNAMIC RAM'S (16 PIN) 

41 16-20 I200NSJ J3.4S 

4116-30 (300NSI Ceramt Sewelml 2 45 

4K MOS DYNAMIC RAM'S 

TMS4060-30 Sp.cl.l 2.95 

4K (4K x 1 ) 300NS 22 PIN 

16K CMOS STATIC RAM JffKf.J 

6116 15K C2K X8|150N5 16 PIN 552.00 

64K MOS DyNAMIC PAM 

4164 64K (54K X U 200NS 1 6 PIN 659.00 



> 



CO4001BE 
CD4002BE 
CD40O6SE 
CD4007BE 
CO4006BE 
CD40C9BE 
CO401OSE 

i;::.;:iiii!r 

CD4012SE 

CO4013BE 

CO4014BE 

CD4015BE 

CD4015BE 

CD4017BE 

CWHS5F 

CD4019SE 

CO402DSE 

CD4021BE 

CO4022BE 

CD4023BE 

CD4024BF 

CD402SBE 

CDJ026BE 1,59 

CD4027BE ,42 

CD402BBE .54 

CD40?9BE .75 

CD4030BE .42 

CD4033BE 1,67 

CD4034BE 2.44 

CD4035BE .78 



.45 



CMOS 

CD4O40BE .6 

CD4041SE 

CD4042BE 

CD4043BE 

CD4044BE 

CD4046BE 

CD4047BE 

CD4019BE 

CD4050BE 

CD4D51BE 

CDJ052BE 

CD40536E 

CD4060SE l.lfl 

CD4066BE 

CD4Q66BE 

CD40698E 

CD4O70BE 

CD4D71BE 

CD4072BE 

C04073BE 

C04075SE 

CD4076BE 

C04078BE 

CD40B1OE 

CD40B2BE 

CD4035BE 

CD4056BE 

CD4093BE 

CD4099BE 1.75 

CD4104BE 2.36 






LM310AN-6 

LM307N-B 

LM308N-8 

LM30SCH 

LM309K 

LM310HC 

LM311CH 

LM311N-8 

LM317T 

llO IK'. 

LM31BN.8 

LM3I8CH 

LM323K 

LM324N 

.V3?5^ 



LINEAR I.C.S 



.95 
1 56 
1.49 
.84 
.53 
3S 



■ia 



i >««s-'.; 

LV339M 5 

LM555N-8 

LM556N-14 

LM567CN-S 

LM709CH 

LM714CH 

LM723CH 

LM723CN-14 

LM725CN-8 

LM733CN-14 

LM739CN-14 

UM741CH 

LM741CN-8 

_V"-i 7 L','-i 



.99 
£2 
.25 
.52 
.84 
.59 
3.65 
.84 
.48 
1.25 
1.36 



LM74BCN-6 
LM14S6N-8 38 

LM14BBN-14 .66 
LM14S9N.14 .66 
LM149SCN-t4 2.25 
LM1496CN-14 1.38 
LM2211CN-14 2.75 
LM22O0PC 1.65 
LM3081DC 
LM3403N-14 
LM3524PC 
1.29 LM3900N 
-63 LM4136N-14 
36 ULN2003AN 



\^ DUAL-IN-LINE 
LOW PROFILE 
l.C. SOCKETS 



1.56 
.85 
4.95 



56 
.54 
.55 
.76 
.72 
M 
.3B 
.79 

79 
.79 



34 
.19 
34 
34 
J1 
.28 
38 
.65 
26 
.19 
.19 
.48 
48 
.59 



CD4108SE 1.69 
CD45I0BE .69 
CD4511BE .84 
CD4512BE .78 
CD4514BE 1.68 
CD4515BE 1,54 
CD1515BE .79 
CD4519BE .52 
CD4S20BE .69 
CD4S22BE -64 
CD4526BE 135 
CD4527BE 1.59 
CD452BBE .79 
CD4531BE -94 
CD4532BE 1.12 
CDJ539BE .64 
CD4543BE 1.64 
CD4553BE 2.69 
CD4S55BE .58 
CD4556BE -56 
CD4581BE 1.99 
CD4582BE .72 
CD4584BE .44 
C04585SE .79 
CD1702BE 8.95 



.35 
.42 
.97 



>! 



SUPER SPECIAL 
VOLTAGE REGULATORS 

TaOOUC EBria-S (TO-3) 1 Str\p 
743O0UC Mnes (TO220) 1 amp 

7BMMUC scf*5 {TO'2£0| 4 imp 
75QOKC sories (TQ -tj) 1 amp 
7900UC 3*nes (TO-2M) 1 amp 
TQtMOUC ssriM (TO-^a> '^ amp 

AvaUabie in 5, 6. S, 1?, 15, IS, 24 volts 



PLASTIC POWER TRANSISTORS 



A 1 



TIP29A 
TIP29B 
TIP29C 
nP30A 
TIP30B 
TIP30C 
TIP31A 
TIP31B 
TIP31C 
TIP32A 
TIP32B 
TIP32C 
TIP! I A 



36 
.39 



J5 
J2 



TIP41B 
TIP4IC 
TIP42A 
TIP42B 
TIP42C 
TIP11D 
TIP1 1 1 
TIP1I2 
TIPI15 
TIP116 
TIP117 
TIP 120 
TIP 121 



59 
57 
.59 

eJ 
.54 
.57 
.64 
.55 

59 
,64 

6-1 
.68 




OPTOELECTRONICS 

LED. LAMPS 
LED209 T-l 3 mm Red 

LED2H T-13™G««n 
LED212 T-1 3 mm Yellow 
LED220 T-ll* 5 mm Red 
LED222 T'l^iSmmGrcen 
LED224 T-lii 5 mm Yellow 
OISPLAYS 
FND357 .375 " Commofl Cathode 
FND50O 500" Common Cathode 
FND507 500' Common Anode 
DL1416 

4 digit. 1 6 segment alphanumeric display 
ISOLATORS 

Dual Onto Isotalo- 

Quail 6p:o t5olaior 

Dual Oplo LwialO' 

Ooto CouoJet 

OjMp Coupler 

Oplo Isolemt 

Oplo Isotalpr 



g 



1981 

IC 
MASTER 

NOW, TWO 

FULL 

VOLUMES 

OF 

r- no DUCT 
DATA 



-< 



CONTACTS 

SPIN 
14 PIN 
16 PIN 
16 PIN 

20 PIN 
22 PIN 

24 PIN 

28 PIN 
40 PIN 



% 



PRICE 
-07 

.11 
.13 
.17 
.19 
31 
33 
.27 
-39 



^OURMOY 

■ LOWEST PRICES ANY 
WHERE FOR THE HIGHEST 

QUALITY AN UNBEATABLE 
COMBINATSON. 



< 



SCR's and TRiAC's 

.34 SCR 5amp400VTO-22Q 
SCH 0.6 amp 30V TO-92 
SCR 0.6 amp 2MV TO-92 
SCR 6»mp200VTO-220 
SCR 6emB400VTO-220 
5CR 12amp200VTO-220 
SCR !2«mp400VTO.220 
Tnac 6amp200VTO220 
Ttiac B amp 400V TO-220 
Triac 6amp400VTO-220 
Tnac 12amp40OVT0-220 
Tnae 16amp400VT0-220 
Triac 25amp40OVTO-220 
SCR 1 amp 50V TO-5 
SCR 16ampl00VTO-220 




» Tne one and only complale 
mlagtaled oiiouit dala setector. 

• 3200 pages o1 locnntcal in- 
IbrmaLiDn. 

t Eight mastar^a taction guides 

• 50.000 l.C. devices It sled 
(15,000 changes tram the 
1660 edfbon. 

■ New Development Systems 
jrvi Cuslnm I.C- &ec1ton$- 

• Four Ireu ouatctv updalee, 
REGULAR PRICE: 182.50 
SPECIAL PRICE ST500 



TLOS2CP 
TL064CN 
TL071CP 

TL072CP 
TL074CN 
TL081CP 
TL082CP 
TL084CN 
TL094CN 
TL495CN 



-< 



Bi-Fet OP AMPS 
-M Dual km powof 
Ouaii low po'Ai-i 
Low uoi^e 
Dual low rwra 
Quad knv noise 
J-FaE input 
Dual J-Fet input 
Qu&ii J'Fe-L input 
Ouad JFett mpuE 
Swilching volt rcgulatcht 25 mA 
TUCTACN J.6S SwiJcMng^li^gulotofSOOmA 



245 

1.09 
225 



1,69 

3.65 
5-45 



IETAL CAN 
SMALL 
SIGNAL 
2N404A 1.20 
2N6OT .29 
2N7QG .2fi 
£*|i£13 .28 
2N1 71 1 J» 
2N,S93 .29 
2N2222A 19 
2N2369A -27 
2N24&4 ,24 
2N29Q5A ,39 
fV . 2N2907A IS 



POWER 
2N3C65 -Sfi 
ZN3440 ,56 
2M3771 1.2S 
2N3772 L29 
2N3773 l.lfl 
2N6133 .56 
2N6469 t.25 
?N65^5 4.75 



TRANSISTORS 

TO-92 SHALL SIGNAL 
2N3702 .099 2N4402 .079 



< 



2N3704 099 
2N3705 .099 
2N371 0.099 
2N3904 .059 
2N3906 .069 
?N 390? .099 
2N4123 .075 
2N4124 .075 2N5226 
2N412S .075 2f| 5227 
2N412S JI75 



2N4403 .079 

2N4410 -15 

2N5097 

2N5088 

?N51?2 

2N5220 

2N5221 

2N5223 



.12 



2N5401 
2N5550 
2N4401 .079 2M555, 



2N5770 

2N577I 

2N5772 

PN2222A.039 

PN2369A.069 

PN2907AM9 

PN3555 .12 

PN3567 

PN4249 

PN5136 

MPSA05 

MPSA06 

M PSA 13 



.13 



.12 
.099 



.12 

12 



MPSAt6 
MPSA42 
MPSA43 
MPSA56 
MPSA70 
WPSA9Z 
MPSA93 



MAIL ORDERS SHOULD BE SENT TO: 

USA P.O Box 1035 Framing ham. Massachusetts 01701 

Telephone Orders & Inquiries (617) 879-0077 
CANADA & FOREIGN 5651 Femer St.. Montreal. Quebec H4P 2K5, Canada 

Foreign cusiomers please remit payment on an international bank drah or 

jniet national postal money order payable m US dollars 

Prices are in U.S. dollars. Minimum Order £10.QQ 

Add S3 00 to cover Poslage & Handling VISA AND MASTER CAH[ 



VISA AND MASTER CAHD ACCEPTED 



4£FElectronic 

Sales Carp. 



00 



CIRCLE 23 ON FREE INFORMATION CARD 
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ISeS*^ Clock Modules 

12VDC 

AUTOMOTIVE/ 

INSTRUMENT 

CLOCK 

APPLICATIONS: 

■ Fn dath auto cloche 

* After market autO/ 

• llVOCaoir. Inatru, 

■ Po neb I a/battery 

pewflfAd miU'jnn!!. 

Fnaturetiflr inht 0.3" Drawn display . Internal crynal time- 
bBWr iOr& KC/diV accur. Auto, display brightness control 
lotfic- Display color Filterable to blue, blue-green, green & 
yellow. Complete Just add switches and lent, 
MA 1003 Module $16.95 



MAlQ23.7 -, LortCosf Digital LED Clock Module B.95 

MA1Q26 .7" Dig. LED Alarm Clock/Thermometer 1 8.05 

MA503S .3" LOW Cost Digiial LED Clock/Timer fi,B5 

MA1002 .5 'LED Display {Sis- Clock & Xformat 9.95 




2 National Semiconductor 

RAM SALE 



MM5290N-4 imkuig/uplhig) . . $3.95 each 

18K DYNAMIC HAM 42EDN5t 

IB EACH S29..9S) < 1 00 Ei AC H 435 0-00/ 1 oil 

MM529QJ-2 {MK1116/UPD416) . . $5.25 each 

IfiK DYNAMIC HAM (1S0NS) 

IS EACH 439 Bfj| (1 DO EACH $4 75. QO/.m) 

MM5298J-3A $3.25 each 

BK DYNAMIC HAM (LOW HALF OF MM5290J» 200WS 

IB EACH (23961 (100 EACH 5250.007101, 

MM2114-3 

4K STATIC RAM [30O-NS-> 

IC EACH £43,951 (100 EACH SJM0D/in:[ 

MM21 14L-3 $6.25 each 

IK STATIC: RAM I LOW POWIiH SflDNSi 
13 EACH S*.4.S&-r ( 1 00 EACH $4 ? t.OQr I or. > 



. $5.95 each 



EPROM Erasing Lamp 




- Efj»j.270S. 27 1G, 1702A, 62030, S2tV.Q, lie. 

* Eratm up to 4 chips within 20 minutes. 

* Maintain* constant axpoaure distance of one inch. 

* Special ton [iurtivo foam Imflt allminaia* static build-up, 

* Built-in safety lock to prtVfttt UV exposure. 

* Compact - only 7-5/8" x 2-7/6" x 2" 

* Complete with holding tray for 4 chip p. 



UVS-11E 



$79.95 



JOYSTICKS 





JS-5K &K Linear Tapir Port 55,25 

JS 10QK 100K Linear Taper Pon S4 r 9S 

JVC-4Q 4QK {2) Video Controller m cm* . . . 55.95 



6-Digit Clock Kit 




• Bright ,300 hi. COmm fflih. 
or; c d if p lav 

• Urtt MM&314 Clock Chip 

• Switches far noun, minutes 
end hold mode* 

n>ii e:n!v viewable to 20 ft 

'jpn-jiflicii %■.*'■!■■ : csaa 

■IIS VAC operation 

■ 1 2 Or 24 h r. Operation 

a In el. all component*, cat* Bi 

wall transformer 
•SIzb: Sit"' x 3 1/B" * IW" 



JE701 $19.95 






JE215 Adjustable 
Dual Power Supply 

General Description; The JE21S is a Dual iv.vn 
Supply with independent adjustable positive and nega- 
tlve output vnEraps. A separate adjustment for each 
of [Fie supplies provides tha user unlimited applications 

for !C currant voltage requirements. The- supply can 
Jim b? ujed at a general all -purpose VAfiable power 

*"PP'¥- FEATURES: 

■ AdiuHatafB regained pOAtl iuppllrt, 
pot. and iitg 1.2 VDC to 15V DC. 

* Powar Output (each tupply] 
5VOC B 500mA, 10VOC* 750mA, 
l2VUCP J JDaiiA and 
1SVOC9 1?SmA 

* Two, :i icrmir,m adj. IC regulators 
wnfi thermal overload protection, 

* Heat link regulator cooling 

* LED "On" Indicator 
9 Printed Board Cortciruerion 

* 120V AC input 

* Siit: 3 ira" w k 5 1/1B' J L * 2 "H 

JE2 1 S Adj. Dual Powtr Supp.y Kit (as shown) . . S24.95 




. J:.: 
V ji 



[Picture not shown but umilar in coniiruccion to above," 
JE200 Reg- Power Supply Kit [5VDC. lampf , , £14.95 

JE20C Adapter Eird.hnJE200) 5,:9& :12V, £12.95 
,IE21 Q Va r. Pw. Spjy, K 1 1, 5-1 5 VQC, to 1, 5am p , SI 9$5 



MICROPROCESSOR COMPONENTS 



DWK 
op*™ 



Mm 

DP*»? 



SOSOA SOFPORT DEVICES - 
C*V 

I Bit lltLfEjOyllul 
<»ri*rity l*t«rauB1 C*rklir>i 
S . rjr*L i <-!>rif qui rir..i ■ 

i)nn Coimui*r^6ui Uin.r 

tyil«™ Cflllirttllffr 

»iO <Jd F»«1+. Id' 44 >.r r* 

ftrp«Lh«'i(l«tCflmT>. tl*»r*'ll 

Pt«. C(«im, I/O |.U3*RT I 

Prae. tfitttif Tim** 

r"u< rinpru'ii i;0 (nr. M 

I'm (. Irtti'iuCI Con.|fli' 

frq*, CAT CeiHtKw 

P»r*». K.+-,b-.'jrd.--ii'ir>U¥ tnU'ttt* 

Crl<i Bui i>4 :■■><■ 

;.»i!.n, TiPhrg |-Ht.,« 
■ Brt OihEhriclianil 4i*un*H 
I mi bi Otkhjihi Awtlw 
J B.I O. Cwr iei Iiii*i4l n*c#i.a*« 



iv'CIW 
UCUCfCP 

ucftliAPI 



- saoo/neoo suppoht 0£viqes - 



Mfu wrtn Ckk^ *^ifl ttAM 
UHll*1lcnAH 

PAiiehrrji mil', Ad«Fi f,uc«S*] 
OtvpIEV (rttiP'ust CantnofHf 



)hr$kMM4 
ItcSBHDN 

•NJWJJ'. 






BrtV 
UIPC 



nicnopROCESsoR chips 

tr^i IMH.pg-.i I3UM.1 

cpu i H^maM u LeuthLr) 
CPU 

CPU -4 Bit£i>ci4Cani.Ti(np.a<tBM) 

■mp-.j" «fCiDc ftm ■ylii ll m n »ly ] 

wru I mi <iv>i:| 

CPU - &f I, Chip I Cir 4 LM hylH n AMI 

CPU [lit lYtn HAM I 

CPU-H u .1. ■. RAM 

CPU w/Bitis Hi«d Irhivrpriior 

CPU 

CPU- H. B.I 

Mr-, . :idi J 

— SHIFT REGISTERS 

:>■■■■ ~ D ' P'if*n i 
EM i M-BH Drinirx 

DyjJ LXBll 111IK 

DlMl W Hi t AELUP"UHIaF 

■l* n-i civ j -"-I- 

KM BiE EJyh*nrt.^4i(.y^iul*[i»r 

Marti: i-rrxpujTL 
O^ipiH-liU 
Octal K-fl:r 
Ke*-B.it Dynjn,[ 
Hil 1>Qi! iEjl, t 
D«H IS-BII li»r . 
U1-0A Cv j, ami5. 
IBM-Bit Dvninir. 

Dm i SiB.t SliCi 
[;^ip :i;n i &i«thL 
Ouaa KM autn. 
i .i;, |:; u( i gr| 



AriXt-lCM 

.-' I-- ■'■:■ 

AFLM'LCJ 



-DATA ACQUIS) TION- 



-■..., i' Tana .. 
TaircH Ta*f L 



Sijpir Diio pa i*una 
Canitani Currinl Saurca 
Tii-iatnEur* Tia^Miftar 

trtT liauE Dp Amp 
■■•-Hi' 1 I'^-H Anpii'Mu 

T«fiie.Cflma.ff>** r a*i, (aeem/C*t 
P.OCBK*t.CM |-flit *,■>:■ Canniicir (1 UI] 
D AG5B4LCH t II EVA (tmijn ra. ri\ E.I1. ! 



UM|J<J 
I_M1HJ 

i." ;:-■. 

L.FMN 
LHBIH 



-DATA ACOUISiriOM UMJNTtHUEDI — - 

*-"CB»ccfi i an rVP Qaanvftar qKir, uun,) i 

AurJnlrtCfi lfl-1 «jOCannm«T[HhC>i.MU4li.l H 

□AEIIW-CN HtBirQ.'ACerti.UHF,. Coma ia.-W.if u 

DAcKOJLCro & Bit OM Cm*, M Kia. Canp. (LXHh 1 

QACb»L,Oh !lnjnv*,c,-,ni r rsaiMia.) I 

DACHCII_CN SfrB-tD/* C«^mtif [*J** i_m.) 1 

□ At-tET-'LCN irBHO/* Cfln.f.trr ttan Li" S 1 

CDtBIH lCn«nnal Hlini|(iiam I 

* V +»H HRAUrjuAnf 1 

RAM'S 



.r.: 



U] 



H nine 



: ^, . i nil 



J1U1IC 



:MOJ 



C «ni Ln» "?- ■ r 



I* Wfril {riauii* iM 



JJHL. 
Ili+J 

uml j 

JJI? BJtaKlDinun 

*Ut lUPfMUj K^OrmmK 

IIM l J l ■ !■}-. >- ii-i. t D«ni| 

Mi.'.'iin eiil FjM Kmi 

U« WMilUht 

UUHC4 IBHm 1 Dj"!",. i Lih f oaave«4 

UMiMgW 1 KVfAl EJyitamK 

MUUKU HlfMl W': Dy<un« ttVni 

UMUHU1A l>^ Dyn. atbii Mairat >■ «r uviZK) 

u l-LH U.'M*-.m.-: <at ipsnaTu ■# aim 

TUVtu41<. |H i-jin. 

TM3JW Iftim S1 „ ,i 

PRQMS/E P ROMS 

IKOA ,V uv EriLiLii n-OM 

JAM Ir LPHQM 

TMJJ'H taK (PfllOM i«V r -• W, • UV1 

1 1 Itrntri [21.1117 ' blHCPnoU |linni -\vf 

IWlntnmmi' IKCPHOM 

™ Jl*. CPttOV (i»nj li-mi. -ivi 

«» EHPRQU 

OUIEWSIH) IIfI PHOVI [Daan Corit^v-i, 

■«:i]|'i amtJipei^i PROM 

*:?!.'« '*:.,1l'i ]I-I Ti iiiiT BiauHi PKOM 

till'- *K I'l'il,! 



- ROM'S - 



Chiiattar Oiiiitte-r |L.ipp«r CataJ 

Cfijfattar dini'atar [LO-»ar CjHab 

CMikW CmtDLgr 
WB-Bii flaaP Onlr Man*»fy 



NMOS R E A0 ON LV MEMO R I E S - 

■.<UVk-L3P IT-r-T A4CM amliid .,^r H k 

MC vai H3P t.^^r r Mall Svm&ei b *.r I n r.i 

WCMUIJklfl' LILt»al l Aipiti.Ca™ErolCHir.O*a. 

MICROPROCESSOR MANUAL? — 

**■■£*» UH'UJ'.UII 

MCDaiiU Uh- Maiuji 

w-ih» l'u- umun 



UMMIflHI 
M ■-' . ' , ■■: ■ ■ 






MM-IIIWN 



■ SPECIAL JUNCTION 

Dvii MOS Ciaca Dr.. ii OMD 
putl M0£ Claih Dr„«r (HMJ) 
riaapv Dim: C0fr!rni; T r 
cnninuiiiil<ii Cilia 
' i.L't.r..^..ii:i. 'iei. tith CIbck 
iwl ><iraaroti*iar Curn^JKiali cib^i 
W4EiecantraH«i iriin V-Qbtie HAH 
*na Dn«l LLliU'm 
Ki'Li^antrdilfi »i[hi h-d-iic HAU 
a Dia*:l LCD Ej'i** n/N n.jiT. ini 
U i** ■■■ *c r luBft. Dnfir (» o.fl r>k+, I 



■■-:-'■■ ,- Dialu 
Cf-'Qi CJack (ftfeeratM 
KavBejie t n;aa<ii 111 htviJ 

'"9-iJ .. ■: , r .1 r I ; ■ 1 . ! , y 

Haveajil LncMj, |H t., y ^ 

t'vtul'fl ( ntafla-r iM>ii-m 

Pwll* B -lldn Jliflla O.tl' i 



DESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 

* High ttftngth epoxy molded 
and pitces in mocha broiyn 
fihith. 

* Sliding rear/bottom paneHor 
ujrvica and component ac- 
eauii Utility. 

* Top / bottom pan^i.OBD Ihk 
slum. Alodtne lyuc 1ZD0 
hnisJi (gold tint colorl for 
he if paint adhesion after 
modification. 

* Vented top and bottom 
pantli for cooling efficiency. 

* Rigid Co ntt ruction provide; 
unlrmited applkations. 




CONSTRUCTION: 

The "DTE" Blank Dtsk Top Electro nk ftifilouresa/e destgne ct to blend and complement 
soday J i modem computer equipment and can he used in both industrial ind home. The 
end piece* are precisian molded with an internal slot {all around) to accept both tap and 
bottom panels. The panels are then fastened to ft" thick tabs inside the end pieces to 
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear;' 
bottom panel slides back an slatted tracks while the res of the enclosure remains in- 
tact. Different panel widths may be used: while maintaining a common profile outline. 
Trie molded end pieces can also be painted to match any panel color scheme. 




Enclosure 
Model No. 


P>n>l 
Width 


PRICE 


i DTE-8 


a.co" 


S29.95 


DTE-11 


10.66" 


S32.95 


- DTE- 14 


14.00" 


S34.95 



£10.00 Min. Ordvr - U.S. Fundi Only 
Calif. Rtvd«nti Add 6% £al« Tax 
Poi1ag«-Add5%plu»$1 Insurance 



Sp*c Sheets - 25a; 

Sand 4 W Portage to* your 

F«E6 13B1 JAMECU CATALOG 




Boa^gn^ 



PHONL 

ORDERS 

WELCOME 

(415) 5928097 



MAIL ORDER ELECTRONICS - WORLDWIDE 

135SSHOREWAY ROAD, BELMONT, CA 9400Z 

PRICES SUBJECT TO CHANGE 



Bourns Potentiometer^ 

3/4 Watt Single Turn 

[TOP ADJUSTMENT! 

VfIuh; 600(1 tK 2.5K 5KL 10K 
?SK 50K 1 DDK 250K 5O0K GMsg 

INDIVIDUAL PRICING; 
M! 50-99 100-999 IK up 

.19 .17 .15 .12 
GB174 ...... $1.95/lot 

12E ptacn all 11 a»t. value*) 

To order; Spscify Bournt 3355 - (Value <tesifed) 




AG and DC Wall Transformers 




lllil F,, k . p ».,;i tljjl, 
lirwL F IMi wrplll ai 

tar ftbip !, r > *l AC pt 



P^C,^ 
AC ?<hQ 



2S0 
AC SOD 

ACiqogi 

AC1700 
DV 9200 

DC QQQ 



Inpm 



117V/60H: 
117V/tJ0Ha 
llTV^OH* 
117V/GD.HI 

1 ^ 7V/60-HI 
120V/T10HJ 



Output 

13 VAC aSOrriA 
1 2 VAC SOOm A 
12 VAC 1 amp 

9 VAG 1,7 j»mp 
D VDC ZOOmA 
O VDC SOOm A 



Price 



SJ.a'f 

*S,gB 
S6,fl5 

fa-BB 




CONNECTORS 



DB26P D-Submlnlitur« Plug S2.95 

OB2DS L'---; ; jbii,imrmjrr Sockot S3.GU 

DBS 1226 Covor for DB25P/S - , . S1.7E 

22M4SE P.C. EcI<if I22«.: P„u S2.05 

UGSe/U BNC Plug S1.79 

UGA9/U BHC JlcV S3.79 

UG17E/U UMF Adiuiar S .49 

SQ239 UHF P.nul Rn S1.29 

PL258 UHF Ad.pl., $1.60 

PL2S9 UHF Plug (1.60 

UG2S0/U BNC Plug 11.79 

UG109J/U BNCBulllhml Rup jl.29 

TRS-80 
16K Conversion Kit 

Expand your 4K TRS-BO System to 1GK. 
Kit comas compieie with: 

* S ea. MM5290 IUPD416/4116J 16K Dyn. Rami ,'NSl 

* Dncumentetion for Convatsian 

TRS-16K2 -icons $39.95 

TRS-16K4 -260NS $29.95 

JE610 ASCII 
Encoded Keyboard Kit 

The JES10 ASCn Keytsoard Kit can be -ntarracad Inw 
mopt anv computer iviitrr The kit csimi complaT* 
Wfth an Induttriel preUB keyboetd twitch numblv 
Ltia-keyir. IC'*, tOCkfru, connector. el«ctfonlc compa- 
nenis end a Poubla-iJded printed wiring boerd. The 
kvyboerd auerrvbly reo.ul.ei +5V 9 1&0mA and —12V 
O 10 mA for operation. FSJCuftJ QO keyl rjnnarnlo the 
126 el-i era cterij opper and lower ceie ASCII i*t. Fully 
buffered. Tuvo umFr-doline keyi provkJed for euatom 
appllcatloni, Cap* lock for uppor-caH'only alpha charac- 
t«n. UtlHioi a 237fi IJ.0 n ■'■>;■ anepder raad'Onty memory 
chip. Output* directly compatihle with TTL/&TL or 
MOS lojfic attmyt- Easy interlacing with a IG-pIn dip or 
IS pin adaa cennecipr. Sire: 3H"H x 14M"W x BM"D 

JE610/DTE-AK .» n CUtfM epo, ct , , .$124,95 

ICC m W/.* itt-Wejy Keytioard. PC Board. * - ft nc 
JCOlO Kit L Canpbntnl) [n« tut, $ 79,95 

K62 «-K B y Kuy&oard (Ktyhoard only) . . .$ 34.95 

DTE-AK (cim- amy — 3 : u"hx!] ,, wj>ji*"ojS 49-95 

" JE600 

Hexadecimal Encoder Kit 

FULL B BIT H W \ 

LATCHED OUTPUT ^fc WHL \ 

19 KEY KEYBOARD W ^^aaaai m 

The JES0O Encoder Keyboard Kit prow. dm ivuo paparete 
nahePacima] digit* prcducod Irom leouantlal v*v oniiiei 
to allow direct programming for 8 bit micro proc*»*or 
or B-bit memory cireuiti Three Bddlitonal keyp aio pro 
vidad for titer ajmiitmni with on« ha^ma a biicabla 
outpui available. The ou-.putt era latthad and monitored 
wjth 9 L E O r*edou n AI ao incEuded ti a key an try strobe. 
Feeiurai: Full 0-bit lalched output for mierepFocapior 
uh. Three uaer-daima keye with una being bl*TBbla 
oparaiibn, Debounce circuit provided lor all 19 keyp. 
$ LED readout* to warily enine* Eaty InierHaclne' with 
■tanda'd "tfi-pin IC connactor. Only ^-rjVDC required 
for operetion. Sire; 3K"H nS<t"W k'eL!."D 

J E6Q0/DTE-HK ra* picture aE ^.> . . r . $99,95 

JEbUU Kit VC BnardiC-flpntV I no njin] 559.95 
K19 13'Ksy Key&oera (Keyboard only) .... $14.95 
DTE-HK [ctiteonly -3VH>ilta"W>oJh"D} $44,95> 



CIRCLE 5 ON FREE INFORMATION CARD 



f Wty 



5N74IHN 
&M740IN 

SN740JN 

SNHOJN 

smmo+n 
SMMflSN 
SW«N 
5N7407N 
SffMotN 
SM7*»N 
SN741&N 
SN7411N 
SN7412N 
SN7413N 
SN7414N 
SN74HN 
SN 7*1714 
SN7420M 
SN7421N 
SN7423N 
5N7423N 
5N7425N 
SNHJfiN 
5N7437N 
5N742BJSI 
SN74J0N 
SN74J2N 
5N74J77s| 
SN7439N 
SN74MM 
5N744QN 
SN744]N 

SW4UN 
5N7444N 

swum 



swum 

Sr;744JN 
5H7453N 
5-T7453N 
SNMSJN 
5N7454N 
SN7459A 
SN74UH 



MLSW 

74L501 
HL5B 

74LSQ1 
74L54M 
74LS05 
NLSfl 
HL&M 
ML51D 
74L5U 
74LS12 
BLSD 
»LSH 
74LS13 
74LS20 
HLSJ1 
74LS22 

KLS27 
74LS29 
74LS30 
HUSJ2 
74L5J3 
74i_S37 
74LS3J 
MLS* 
7<J_S42 
JJi_54J 



HLS54 



HLS-W 
HLS74 
74LS7S 
74LS7S. 
741.S71 
74L51I 
74|_Stt 
74L$Ui 
74LS90 



7400 



5N7472N 
SN7*flN 
SN7474N 
5N7433N 
SH74HN 
5NJ479N 
SN7440N 
SN74KN 
SIM74XJN 
SN74BN 
SN74SM 
SN74BM 
5.W7490N 
SN74?]N 

SN749JN 
SN74-HH 
SN74BN 
5N749&N 
SM744JN 
SN741WN 
SN74307N 
5N743Q9N 
SN74IUN 
SNJ4U3N 
SN74I2N 
SIM74I21N 
SM74I25N 
5N»UfN 
SN74&}N 
SM7433r>r4 
SN74l4lN 
SN74I4JM 
5NH|4)N 
SN74944N 
SN74145N 
SN74147N 
3N74341N 
SN74I50N 

SNT4IS2N 
SM74J51N! 
SHUiUtl 
SNHHN 



^BP 



5H741ASN 
5N74157N 

5N74LKN 
SN741MN 

5N74lfi2rS 
SW74163IH 
5N74JS4N 

SN741B5IM 
SN.H106N 
SN74WS7N 
SI47417QN 

SNT417JN 

SN74174N: 
SN 741751V 
SN7417eN 
SN74177NI 
SN7417SN 
SNIJ1I0N 
SN74UIN 
SN741CN 
SN741HN 
SN741B5N 
SN74140N 
5 N 7411*114 
SN7419JN 
SN7JH3N 
SN74194N 
SN74HSN 
SN741KN 
SNM197N 
SNHlJiN 
SN74199N 

sn 7433m 

SNMH1N 
SN74276N 
SN74279N 
SN742JJN 
SN742HN 
SN7424SN 
SN74SBN 
SN743GSN 
SN74M7N 
SU7436IN 
5N74J90N 
SN74)»3N 



74LS 



74LS9J 
74LS93 

74LS9S 
74LS96 

74LS1D7 
74L5HB 
HL.S1U 
/4LS1I3 
HL5J.14 
74 LSI 22 
74L&113 
74L5325 
ML SIS 
74L5312 
-4L53iJ 
:-L5ii: 
J4LS13 
74L5339 
74L51S] 
74L51SJ 
MLS154 
74L5-JSS 
74 L 5356 
74L5357 
74L3IH 
74i_S!i(j 
741.S3SE 
W-S1B 
74LS361 
74LSJH 
74LSJ£5 
74L5JU 
74LS153 
74LSI70 
74LSL71 
74LSS74 
74LS175 

74LSLW 
HLStSl 



1.75 
1.19 
1.J9 



LIS 

LIS 
LZS 
1.5 
1.15 
1.19 
2,49 



74»g 
74S03 


JO 
30 


74S 




Hsn 


JO 


74S14J 


JS 


nsm 


Jfi 


74SU4 


£1 


74S05 


JS 


■iSJvi 


1 II 


usa 


J» 


HS13S 


k.a 


74S« 


.« 


7431H 


L.36 


74SI0 


JO 


T4SU9 


i n 


MSU 


JO 


743140 


L« 


nsw 


JO 


74315] 


149 


74S& 


JO 


T«51« 


1 ft 


7JS22 


-50 


74S1S7 


L3H 


74S3) 


JO 


74Slil 


I H 


Nsa 


JS 


7431M 


LSI 


74S40 


M 


743175 


IJfl 


74353 


.50 


74S1M 


4.« 


mm 


JO 


743W 


i .« 


745U 


JO 


74S1B 


i n 


74S7* 


.79 


74514G 


IK 


M5« 


.71 


745240 


US 


?<sm 


-71 


743241 


MS 


743113 


.7« 


74S3*3 


:>: 


HSIM 


.71 


74S»] 


) r^ 


* LIMITED AV 


m LABILITY 


ON 



74LSE92 
74L5EH 
MLSUI 
7*LS!9S 
74LS197 

MLS32J 

74LSI40 
74LS341 
74IUS342 
74LS-4J 
74LS344 
MLStt 
74US547 
74L3:-*B 
74L53I9 
74US!JE 
74LSS3 
74L&S7 
74L5^J 
TiLS^fl 
MLSW 
74L3J73 
74LS27* 
74L533 
ML 5,-^J 
74LSS3 
HCS3M 
74LS3U 
-■■*L^-W 
74L3365 
74L3XC 

74 L SKI 
7* L 5573 
MLS-JM 
74L5J75 
. f 4l_S«i 
74LS381 
74LSJH 
MLSX7B 
ISLS95 



74 5. X M 

745251 

J4SX3 

74357 

MSB* 

74S2C0 

74330 

J4S37' 

74S»|~ 

74S37J 

743374 

74SJI7- 

745*71- 

74S47]* 

HS471* 

743474 » 

743475' 

745S70" 

745571- 

743572* 

74SS7J* 

745140 

74S7741 



l.S 
l.H 
1.H 

I.1J 

1-19 
L19 



1M 
2M 

!-** 



3-5 
1-45 
L45 
LS 



1.44 
3,49 
5.15 
H-15 
UM 
14.95 
21.1S 
3LH 
7.95 
7.H 
It.lS 
15.95 
S.1S 
IIS 



THESE PROMS 



CA3013H 
CA1C2JH 
CABBH 
CA304CN 

qrAJCHH 
CAMKN 

CAJOKH 



CA-UINEAR 

CA30UM ZJH 

CPJOtZN 2.40 

CAXS1N l.« 

CASKN JS 



CA30MN 

CAJLJQH 
CA1I44H 
CA3IUH 

CAJ4Q1N 
CAS«N 



CD40GQ 

CD4Q0] 
COIDQ2 
CD40S 
CD4O07 
CD4004 
CD*J]0 



CD4915 
COWlf 
CD4017 
CD4014 
CD4011 

CtJ-tosa 

CD4031 
CE34022 
CD4Q& 

CD#JM 
CD4Q5 
COKa 
CO4027 
CD4021 
CD4021 
CD4O30 
CO403& 
CD4040 



CD-CMOS 



CD40U 
CP404? 
CD4U3 

CD*K4 



CD*H7 
CD40U 
CD4W9 
CD4OS0 
CD4C5L 
CD4B3 
CD4053 
CQ405S 
dD4059 
CD4060 
COKtt 
CDttl 
CD40H 
CD* JO 
CD4071 
CD407? 
CD40n 
CD407S 
cm:; 

Ct>407< 
COOll 



L7» 
130 
I.3S 



l-l» 
Lll 
1.19 
US 
9.15 
L49 



CO40C 
CDiKi 
CD40H 
CD4S0S 
CD4J07 
CD4SC* 
CP45I0 
CD4SI1 
COIS14 
CD45I5 
£D45|i 
CD4SII 
CD4SU 
CD4S» 

CD4safi 
ccmss* 

CD4S» 

GD4J43 

CCM5W 

C045AE 

CQ4St3 

CD47XJ 

CD4724 

WC3**W 

MC 14410 

MC144H 

MCJ441J. 

MC144t9 

MCWiJ 



:.« 
L7I 

tua 

Z.71 

:,o 
LH 
LSI 

UJt 
UJS 
LL*J 
MM 

3>.^5 




LITRONIX DISPLAY SALE 




UULT I DUiT "EHICIOR A" BfcTl lii« tl'Kli 






Hi 


hX^kilT 


HKUIih 


L«HT«™. 


^assBS?* 


MM ■ 1 


«. 




i.F 


HI, 


*-* 


n» 


w> 


— -*■ 


K<WM 


M 


ItWI 


<*^Th^^- 


< 


1 


» 


» 


im 


H 






"— ■ 


* 


1 


4.11 1 
4.11 

*..*» | 


..-M.. 


'■ 


ft— *" 


■» 


i 


i* 


4a 


«.»■ 




m?tf»*KirTM. iicwffwuvi 




■.rtw^ii 


> 


«.»■ 




M 




X< 


<? 


ii 


M 


T *t 




n.^nii'to-M 


■" 






71 


" 




ii 


m 


1.4* 




DUHIM 


■i 


* 


m 


■ i 


XI 


n 


!.«• 




H rM *■ 


■P 




■* 


M 


It 


M 


1.11 




:iu PM 


H 


£X*». 


'^, IBpfl* i r . 


t 


t 


i ■ 


ji 


* 


l.*J 




«liiil« 


■' 


L . M 


'■-1 .'[.!■ ■ I- 


'■ 


'1 


m 


14 


HI 


■ 


l.H) 





XC514R .100" roa 5/SI 

XCSSSa .»3 M grnjcr, 4/S1 

XCSSSY .200" ycllUw 4yll 

>fC55SC .OT"ii**r 4/S1 

xcaaa .soa" red s/sj. 

AC.";fi .SOU'" green 4/51 

XCRY .350" yfttiow 4/S1 

MV1QH .177" red 4/31 



DISCRETE LE0S 

MV5Q .015" t«d 1/51 

XC303R -33" red 5/313 

XC20OT ,I2S H ' green 4/S1 

XCJ0SY ,15" yellow 4/S! 

XC5MP. Jli" rcJ 5/i. 

XC&2&G ,U5 1, qreen 4/S1 

XCS3Y ,liS ,f yellaw 4/SI 

XC53&C .115" ci«r 4^] 



XC1UR .!»" red S/ll 

XCllia .IW'fjraen 4/SJ 

XC111Y .IWT'yallow 4/$I. 

XC3UC .110" clear 4/11 



HL-2 , . $.39 ». Or 3/3) LOG 



CA. — Comtnofi Anode 



Type 

MAN 1 
MAN 2 
MAN 3 
WANS? 
MAN 34 
MAN 7| 
MAN n 
MAN 74 
MANK 
MAN 14 
MAN ;.;.k> 
MAN J5J0 
MAN 3E40 
MAN 4£10 
MAN «10 
MAN «J0 
MAN 6540 
MANH4Q 
HAH» 
MAN i7LD 
MAN (T» 
MAN SIM 
DLO304 
DLOKT 
OLGS00 



Polarity 

C.A. jccI 
SX7 D.M. 'ed 
C.C.— f«fl 
CA. — erein 
c,c— «jr(tn 
C.A.— r«o 
C.A.— red 



DISPLAY LEDS 



- Comiinflri Cathode 



r ?70 l.» 
-JM 4.» 



CA— yOllOW 

C.A. — gnngi 
CA.— orange ■ I 
CC—flrifleo 
C.A.— ortnee 
C.A.— onnee— DD , 
CAr— orange i I 
CC. ^orange— DD . 
C.C — eranee r 1 
CA.— orange 
C.A.-i«-OD 
C.C-fcm i 1 
C-C-ra-i 
CX- orange 
C-A,— orong* 
CX- grean 



Type Polarity Ht 

IJl i."iL<-.' l-.f . ZiKf.- r S00 

DL704 CC-Md JOO 

DL70? C.A.— red .300 

OL7S C.C-red J00 

DLT41 C.A.— red r «0 

OL74* C r A.-rad i I jB30 

OL747 C-A-— red jGDO 

DL750 CC— red JOO 

OLOW7 CA.— orange .(00 

OLOtSO G.C— Orenee r B0 

Cn iW c.C. 'CJ .]]Q 

FNDJU d.C. 1 1 J57 

FNQSg C.C. JS7 

FND503 C.C (FNIOSOOJ .Sffl 

F r,D!07 CA (FNQS10) JOO 

HDSP-3401 C.A.— red JOB 

HDSP-340J tC-frt .JOO 

50K-7751 CA r ,R,M.D r -red .«« 

SOC-TTfiO CC.fi.H.D- red ,430 

5012-7300 4x7 5,gl. dig. RHD -fi« 

S0t2'73CD 4x7 ECjI. dig, LH Q .S00 

SQtZ^Xtt Overnge. enar, til) -600 

4NSB Pfioto XtistorOpio-lM>j. 

LiT-i Photo Xilttor Opto-lsol. 

MOC3010 ajaticelly liol.Trlac Drive 



Price 
I.2S 
1.5 



1JS 

i n 

S DO 
QM 
1MB 



SOCKETS 



Test 



_ RECEPTACLES 

Sockets n 



ZERO INSERTION FORCE 



Pari No. Pjrw Price 

534.1131 S4 Chin S.9S 
21O3340 le pin £.49 

ZJB-lHl 1-pin 7.9S 
220-134! 20 pin S.« 



' Nickel Boron Plating 
* G.F. PSF PI arte Body 
> F-cf festing IC'j. 

Pen No. Pi.ni Price 
222-3I4J 22 f»ji 9.95 
221-lJU 24 pin 3.75 
221-1145 5 Pin 11.95 
HQ.3W, 40 pin IMS 



W^ 



LOW PROFILE 
(TIN) SOCKETS 



1 Pin LP 

14 pin LP 

15 pin LP 
II pin LP 

20 pin LP 

22 pin LP 
24 pin LP 

21 Pin LP 
34 pin LP 

40 pin LP 



.21 
J4 
JT 
.31 
.41 
-60 



SOLDERTAIL (GOLD) 
STANDARD 



n SG 
n SO 
nSG 
n 5G 



* Nickel Boron Pitting 

- G.F. PSF Piatilc Body 

* Wire Wfap ContKIS 
Part Mo. Piny Pnte 
2L4.JS92 14 pin 9.75 
21G-1593 ]Spin 9.95 
211-3H4 31 pin 10,95 
7.T0-&K 20 Din H.9S 



1] 

Part No. Pim Price 



-£.Z'-:17, 22 Din IT'.K 

224-351? 24 pin 12,73 

22SJS9S 31 pin 13. 95 

Z40-355KJ -40pm 15,» 



SOLDERTAIL 
STANDARD (TIN; 



H CFtrt ST 

H pin ST 

Upln ST 
24 pin ST 
5p|n ST 
3f pin ST 
40 pin ST 



WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 



loin WW 
lOPbn WW 
14 pin WW 
lti pin WW 
11 pin, WW 
30 Pin WW 
22 pin WW 
24 pin WW 
3tpLn WW 
H pin WW 

40 pm ww 



1/4 WATT RESISTOR ASSORTMENTS 



ASST. 1 Sea. 



10 On.ii 12 Ohm 15 Ohm 11 Ohm ?j Ohm 

37 Chm H Ohm 31 Ohm 47 Ohm 31 Ohm Mpa. 



ASST. 2 5h, 



61 Ohm K Ohm 100 Ohm 120 Ohm 150 Ohm 
]|0 Ohm 320 Qhm 270 Qnm 330 Qhm 31Q Ohm 5Qpct, 




ASST. 3 


Sea. 


470 Ohm 5t0 Ohm U0 Ohn 

3.3K ].JK 1.1K 


t!20 Ohm 

2^K 


IK 
2.7K 


50pci. 


$1.95 


ASST. 4 


5ea. 


3-3 K 
UK 


19 K 
I0K 


4.7K 

12 K 


5.fiK 

15K 


UK 
UK 


50 pes. 


S1.95 


ASST. 5 


Bee. 


5*K 


2FK 
UK 


J3K 

1?K 


■K 

100K 


47K 
130K 


SOfML 


$1.95 


ASST. G 


SSB. 


1S0K 
390K 


1»K 
470K 


Z20K 

560K 


370K 
S»K 


3J0K 

I20K 


SOpci. 


$1.95 


ASST. 7 


Sea. 


IM 

2.7M 


1 2M 
1.3M 


L5M 
3.1M 


UM 

4.7M 


2.2M 


SOpcv 


$1.95 



ASST. BR 



Includes Resistor Arets. 1-7 (350 pes.) $10.95 ea. 



$10.00 Mir.. Qrtlir - U.S. Fundi Only 
Calif. H.ncftTUS Add GS Siltt Tax 
Pvitaov— Add 5%plus$1 EnwrarK* 



1 NEW 



ElBEEgna 



Sp«c SJii.ti - 25*' 

Siftd 41J Poitifi fof vou. 

FREE 1901 JAMECO CATALOG 

PHONE 

ORDERS 

WELCOME 

(415) 592 8097 



MAIL ORDER ELECTRONICS - WORLDWIDE 
135S SHOREWAY ROAD, BELMONT, CA 94O0Z 
PRICES SUBJECT TO CHANGE 



Part No. Function Prk» 
7Q4SIPI CMOS Pi-oclllor. Timer 14,95 
TotSEV/KIt* StOpwalCh Chip. XTL 3ST.9S 
7106CPL l^i Dlgfct A/O (LCD Drive} 1E.95 
Titer.v ■■><.::', ■ ic. Circuit board. Dliplay 34.95 
7J07CPL J v.- Olglt A/O (LEO Drive} 15.95 
73HrE.V/K.it ■ IC, Cirtuil Board, DLiplay 3t,9S 
711SCPL ISi Dl«lt A/D LCC Obi. HLD. ll,» 
7117CPL 3lA Olflll A/D LED DM, HLD. 17.95 
7301 1 DH Low Battery Volt Indicator 2J& 
720SIPG CMOS LED Stopwetch/Tfmer 12.9S 
JMtEIV/Kit* Stopwetcn Chip, XTL 15,95 
730GCJPE Tone Sena raid r 5.15 
720ECEV/KH- Tone Generator Chip, XTL 9.96 
7207AIPD Qixllletor Controller SJ0 
7207AEV/KI1* Fraq. Counter Chip, XTL U.10 
7201 1 PI Seven Decade Counter 17.95 
72S1IPA Clock Generator 3.9S 
721SIPG 4 Huiic. CMOS Stopwatch CKT LJ.95 
7315EVyKlt* 4 Func. Stopwatch Chip. XTL IMS 
72KAI-H t-Ol9lt Univ. Counter C. A. 3?.D0 
32UCIJI t-DlglL Fret;. Counter CA, 3&JS 
73UDIPI t-Dlglt Freq. Counter CO- 31JS 
72a7IJI 4-0 |Q It LEO Up/Dowrt Counter 1J.3-5 
7211C1JI I-Dujlt Univ. LED Drive 10,95 
7224IPU LCD 4Vr Digit up Counter DPI U.JS 
72a au l S-OJg 1 1 Un I v. counter tlM 
THUAEV/KIt' S Function Gaunter Chip, XTL 74.9S 
7240IJE CMOS Bin Prog. Timer/Counter 4« 
7242IJA CMOS O lv|.de-p y-JSS RC Timer 2.05 
73S0UE CMOS SCO Prog. Timer/Counter fi,00 
TSfiOUE CMOS BCD Prog. Tlrrser/Counter 5.25 
7SSSIPA CMOS 561 Timer <1 plnj |,4S 
7554 1 PD CMOS S56 Timer {M pin) 2,20 
TtllBCPA CMOS OP Amp Comparator SMV 2JZ5 
7S13SCPA CMOS Dp Amp Cxt Cmvr. 5*.1v 2.9S 
7621BCPA CMOS Ouil Op Amp Comp. iMV 1.95 
7E31CCPE CMOS Trl Do Amp Comp, 10MV 5.3S 
7C41CCPO CMOS quad Op Amp Comp. 10MV 7.S0 
7S4ZCCPO CMOS quid Op Amp Comp, 10MV 7.50 
t»0cpa College Cohverler 2.95 
UI9CCq 50ppm Bend-CAPVOIt fteL Oloda 2J0 
(311CPA Volt ReiyirTdlcatQ] 2,50 
I312CPA Volt fle'/3ndkator 2.50 
'INTERSIL'S EVALUATION KITS 



7IC00 

74CQ2 
74C04 
74C08 
74C30 
74C14 
J4C20 
74C30 
,■.',;:.::■ 
74C4JJ 
74C73 
74C74 
74CB5 
ItCli 
74C89 
74C90 
74C93 
74C3S 



L.5J 



74C 



74C10S 
74C107 
74C351 
74C154 
74C1S7 
74cl6a 
HCltl 
74C162 
r4C163 
74CW4 
J-4C173 
74 C 174 
74C175 
74C392 
74C113 



74 C 1*5 
74C22I 

74C340 

nau 

74 C 371 
74 C J 74 
74O901 
74 £901 
74C91I 
74C912 
J4C915 
74C9t7 
74C922 
74C921 
74C4S 



3-1-9 
l.« 
;.;; 
34S 
3.40 



LIS 
10.9S 
10.95 

l-*9 
30.9S 
S.49 



LH0303CN S,tS 

LM10CLH 4.50 

LMUCLH 4.H 
LH0070-OH S.OS 

TUJ-71CP .79 

TU72CP l.» 

TL0TICN 2,49 

LH0WCO 33 JO 

TJLOKCP 1.19 

TUWCN 2.14 

LH0094CO 3S.10 

LM30QH m 
LM301CN 
LMXBH 
LM3P4H 
LM305H 
LM-OrCN 
LWIiMCN 
WMMH 

lm:-x>s 

LM11DCN 
LM311H 
LM313H 
LM317MP 
LM317T ].75 

LMlltft. 3L9S 

LM31BCNJ L95 
LMJ19N 1.9S 

LMJ20K-S 1.35 
LM320K-32 l.S 
LM320K-15 1.35 
LM330T-S 1.3S 
LM330T-i3 1J5 
LM3&IT-15 1.25 
LM323IK-5 5,95 
LMBIN r ffi 

LM22JDZ 
LM3J1N 
LM3KZ 
LM33B; 
LM13S2 
LMJ37T 
LM337MP 
LM19K 
LM339N 
LM140K-5 E.J5 
LM340K-I2 l.» 
LM340K-35 L3S 



L*S 



2.49 



3.95 



1.95 
LIS 
5,95 



LINEAR 



LM340T-5 

LM340T-12 

LM140T-IS 

LM34IP-5 

LM341P-12 

LMJ41P-IS 

LM342P-5 

LMJ42P'JL2 

LM342P-1S 

LMHN 

LM50K 

Lf»lN 

LI-S3N 

LF3SSN 

LF35SN 

LM351N 

LM359N 

LM370N 

LM371N 

LM377N 

LM3UN 

LM3»N 

LM312N 

LM3UN 

LM38SN-J 

LM3I7N 

LM3»M 

LMJ92N 

LFHtM 

LM399H 

TL*S4Crv 

TL441CP 

NE510A 

NE529A 

NE53JH 

MES3SH 

NES40H 

NES44M 

N-E550A 

NL555V 

LMS5SN 

NE5S4N 

LM5i5!J 

LM567V 



I DO 

*.9i 



NE570N 4,9S 

LM702H .79 

LM70JCM J9 
LM709N ,49 

LM7UM .:■ 

LM711N .79 

LM733N Jt 

LM7J3N J.-30 

LM739N Lll 

LM741CN .34 
MC1T4I5CG 100 
LM.'*:.n .:■; 

LM741N Jl 

LM1014N 2.75 
LM13I0N 1.95 
LM14MCN 
LM14BN 
LM1414N 
LM149SM 
LM15SSV 
LMUJOOM 
LM1177iM-9 1,24 
LMJMN 1.20 
LMUMN 
LM2002T 
LM2J77P 
LM37*P 
LM2KSP-] 2,35 
LMillSN 2.95 
LM390ON .« 

LMJ90SCN 1^5 
LMSMN 
LM3914N 
LNUHSN 
LM3ili.N 
RC4135NI 145 
RC415tMB 3.55 
RC4194TK S.9S 
RC419STK 5.49 
KB442I 
KB4429 
LM45O0A 
ICLRMB 
LMtJOKN 
LM13H0N 
7S134N 



1.2S 
LZS 

1-95 
1.75 
2.9S 



J.#l 

2.05 
2.25 



1-1* 
3.94 
3.96 
3.95 



S.9S 
3,25 
4.95 



7545] CM 



JM 



CAPACITOR CORNER 

SO VOLT CF.RAMIC DISC CAPACITORS 



Velue 


1-9 10-94 un* 


Vatue 






10 pr 


i Jl a 


,001uF 


.01 .05 








.0D4 ?uF 

-DUlF 
.022^1 








.01 .at .05 






100 ei 




.09 .07 




230 Of 


■OS .06 .05 


.047uF 






470 pi 


.01 .05 .05 .Ifit 


45 ,12 


.10 


100 VOLT MVUAR FILM CAPAC&TOflS 




JJUmf 


.32 .10 .07 | .022mf 


.11 .11 




.0022ml 


.12 .10 J7 JM7mT 








.12 .10 .07 .lmr 






,0Jml 


.12 .10 .07 | J2ml 


.33 j: 


H 


+20% D 


IPPED TANTALU 


M5 (Solid) CAPACITORS 



.lflSV 
.B/3BV 
.22/35V 
.J3/3SV 

.47/3SV 
-61/3SV 

1.0/3SV 



1.5/EV 

2.2/JSV 
3-3v2SV 

4.7/2SV 
EJiflSV 
IS/25V 

22flV 



3.M J.2S r 9S 



MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
Axial 1-99 100-499 500+ Radial 1-99 100499 500+ 

.47/25V .11 Jl .12 



.47flOV 

3..J/50W 
*.7^25V 

1A/3SV 
MiflOW 
22/ftV 

23fl3V 
47/2SV 
47/50V 
ID0/75V 
LCO^WV 

:■:*&■,■ 

. : ■ 

470/MV 
1000/lBV 
2200/15V 



,17 JS ,11 



-47#0V 

i.o;iov 

1.0/73 V 
1.0/50V 
4. 7/11 V 
4.7/35V 
4,7/SOV 
10/15V 
10/35V 
1D/50V 
47fl(JV 
L00/15V 
E00/3V 
LtBflOV 

:-:-a/liv 

4»^V 



> 

< 



CIRCLE 5 ON FREE INFORMATION CARD 



95 



JT CPU's & 
SUPPORT 
CHIPS 



AU&2W 
EH 
Bll 
Oil 

wot 



RAM's 



4.59 



31HL-3 


-a* 




+11(4 


-3711 


*MI 


41112 


6 71 




21L03J 


- 19 


4CO» 




- » 


«m 


MK4M7J 


-3S0 


*•:•■;< 


'."■-*'-« -i 


-2*6 


4*11 


1M&KH5 35 


- «..» 


MS4W0NL 


- 1« 


40U 


2-RQ1-I 




«W* 


3to?ar>jM 


- 1 75 




MMW7G 


-3.46 




MK4QXF- 


-l» 


«1» 



KB 

ZBA 513 - 17K 

»>6 -1S» 

FOIMI - 34*5 



UART's 



ROM's 



MP&-1D1] 


- 3.75 


Tnita-m 


- 3J6 


AV3-BECC 


- 1-95 


PT14B2B, 


-US 


INTERFACE 


& DRIVERS 


i« 


JO 


1« 


1.11) 


■130 


2.50 


■1]] 


2.50 


eex 


mo 


esu 


2.SQ 


R£M 


a^» 


8S37 


.- DO 


8KB 


2.00 




2.00 



314 

3711 

S323 

bhh 
■25112 
■sns 

BGSS23 
ES326 
B2S123 
B3S130 
BS131 
AMBHC 



- 1H 

- IJJ6 

- 125 
29 » 

- 2 « 
-?* 

-5» 

-4.9S 
-2-3$ 
-335 
-3.45 
-3.96 
-BLW 



- 41 


40tli - 


H 


74*774 










H 


45B - 


ft 


7*C*3 


- » 


*3H - 


i n 


item 


- i» 


4401 - 






- «■? 


4410. - 


7S 




» 








- m 


4*14 - 


IM 




- iM 


«i t - 


■ K 




- ji. 








- «■ 


4411 


■ H 




- 41 


+J» - 


7H 




41 








- m 


74«G - 


n 


740171 


- i.» 


74fflE - 


n 


T4C1M 


- 1.10 




H 




- ?d 


740H - 






- J5 


MCIfl - 


?r 


J4G»1 


- » 


3#C14 - 






- 3t 


iiCK 






B 


T4CU - 






S 


MC7J - 


n 





SHIFT 
REGISTERS 



PRINTED CIHCUII BOARD 

4" I 6" DOUBLE SIDED 

EPOXV BOAHD I US - Hack 

Mm. &S2.6C 



EPOXV GLASS VECTOR BOARD 



1 ft&* *itckwittil.MD" ap«cir»Q 

_4%"x6!4" $1.95 



SPECIALS 

4116-3 RAM'S - S7$24.Q0 

15% ALL74LS SERIES 
LEADER OSCILLOSCOPES 

WE CARflY A FULL LINE OF HIGH QUALITY, 

LOW PRICED OSCILLOSCOPES WITH 

A TWO YEAH WARRANTY. 

COMPARE PRfCE & FEATURES, 

LBOB17 50 MHz D.T. CAL. DELAY 

#1960.00 

OSCILLOSCOPES 



LDaju 

LBOJQBS 

LHO310A 

LBOW7A 

LHO-60KA 

Lea 511 

LBQ513 

LSO-Sl* 

LD051W 

Lea 630 



20MHi.S.T. r 5* 

M MMr. U.T.. 6" 
10HHJ.ST.5' 

! 0MH.'i' invS:r. 

lOHHj.DT, ImVbM 

X MMj D.T. C*i D*^rtd $Mip 1 .KH.0Q 

l^W.- !'T r,r r .„[r. 1.100.00 



275.00 
610/00 

■35.00 
430.00 
4MQ0 

646 00 



SPECIALS GOOD THRU MAY f^J 



CRYSTALS 33.45.ea. 



QATEL'S DAC-OSEQ 

8 bit DAC - $7.95 






74jvc 
74S11 

PHI'S 

i;i.- 



74511J 
743 IB 
74S.JJ 
Hit* 



7451 74 
74S17S 
T4£lH 

T4H34. 



7 WATT LD 65 LA5EH 
DIODE IR S3. 95 



25 watt Into Rod Putea ISG 2006 oquwJ- 
US5-w Dioda (Sprc sh-c*[ irtfudcdl *->.* gt 



2U3S20PFliT. ,..*,46 

5NS467NFET.. ,.... 1 M 

2N2M-3 UJT t .45 

ER^TRIGGEFL DIODES 4rtr.OO 

2H 602B PROG. UJT ft 65 



TTL REEL? RELAY - SPST 5V 20mo »1 .00 



CLOCK CHIPS 

MM53B7AA 35.95 

MM53U *4 75 

MM6316 M96 



3iK0WH^ 
4 000MI'.- 

337 MKz 

5.000 MH : 
e.QOOMHi 



8 0QCMHJ 
lfl.«WMHi 
1B0C0MHJ 
IB.432 WHj 
XLlloaHHl 



TRANSJ ETO R SPECIAL S 

^1J07PHP«TO4 
3W4WAFWCETO* 
l*PC4H14 - PS1*C* 70 J 
1TP1JT - N«J5.5WTCH*« 

2HI3334urwSWrrOr«NDPCiVfT(i . . 
MWlOCri m Ch HP THH&STOR NW 

2H17nMP*JSfTO-3 

zwmnvPGiToi .. , 
iffHHPNreiTa*: ,. 
mixrwN&pv. . 

7MJ*llhiPh&,T0 3W 

JKl4»NfM6lt>* 

JH3-i7MTJSTO-flS. 
:'N::r.rHPN5,TPii 
-■...- h:"i;«T3 -o 
2H3SiBMr>HST&3 ... 
JNJSO4«*tfST0HJ 

3»3KirNPSiroia .. 

3watnpf4 Sl TOL IM 

3#»i0tn#£ T&33D 
ZWXajNPMSTO-3 

Tirji&jjrHSiT&sa] 

TIFBb™ps,TO-2» 
TlPFHR&iUfe 




7400 - 

7401 - 
7401- 
7403 - 

74(H - 

7406 

J4« 

7407 

7408- 

7408- 

7410 - 

7411 - 
7412- 
7413 - 
74T4- 
7411- 
7413- 
74M - 
7436 
34»- 
T4Z7- 
7430- 
7433- 
7437- 
7438- 
7440- 
7441 - 
7-MJ - 
7446- 
744B 
7447 
744B 
-45Q- 



TTLIC SERIES 



7473- 
747J- 

Wi - 
7475 - 
74,7*- 



74il- 

74«- 

7403- 

T4»4- 

74tt- 

74»- 

74107- 

741JI - 

74111- 

T41 a - 

741 M 

741»- 

74146- 

74141 - 

741»- 

74751- 

74163- 

75164- 

741 BG - 

74167 - 

741»- 

74111 - 



741 H 

U\tb - 

74117 - 

74170- 

T4173- 

74174- 

74175- 

74176 - 
74177- 
741 K - 
741*1 - 
74j»- 
741*1 - 
741S- 
T41I3 - 
74]t4- 
74 1» 
74J«_ 
741J7 - 
74J7S - 
74326. - 
74W 
74X7 - 



RIBBON CABLE 

FLATICOLOR CODED) 

**3C WIRE 

rfl-cond - ,40/ew FkiI 
40 coml. - .7E/pat foci 

SO coftd. .90: c*- f«u 



M-INIATUP1E MULTI-TURN TRIM POTS 

1W.SK.10K.2OK.2MK, ... 5.75 each. 



WO- 30 WfRE WRAP WIRE SJNGLE STRANO 

itxr $i,4o 



FULL WAVE BRIDGE 

_PKV 1 ZA 



• m 



i to 



DIP SOCKETS 

SWN .17 23PIN 30 
14 PW 30 2+PiN .36 
2SPM 40 



IS PIN J5 



40PIM (Q 



ALCO MINlATUra TOGGLE SWITCHES 

MTA10BSTOT.. n K 

MTA209DPOT «1.» 

MTjuaeF-DPOTCEHTmCfT , 41 K 

USD 20C PDPOT C£MT£fl OFF L f VF M SWITCH . . . * IBS 



74LS SERIES 



SCR's 



IT.SA 


u 


354 


11QA 


100 1 .45 


00 


no 




300 j .70 


M 


'.9C- 


9 CO 


400 .1.20 


1.40 


1 -Hi 


T2.00 


«w . 


LBS 


3.CG 


15.00 



TRIAC's 

'ft'..; 16 10* ^>A 
100 I ,<5 f BQ 1.E3 



■;.;.-i :t>i 



:-7-, 



2 10 

3 10 



FP 10Q PHOTO TRANS * 60 

RED, YELLOW, GREEN OR AMBER LARGE T-ED"« 2" 0/11 .00 

REDVCiREEN fllPOLAR LED'i * &5 

MLE&92RLED • 75 

MflE)l4fll>HOTOC>AflL. XTOR * .76 

TlL-liaOPTOISOLATOR • .75 

IL-B OPTO-ISOLATOft (JO 

1 WATT 2ENEHS: 3.3. 4,7, 5.1 , 5.0, 6.R r S 2 r S.1.1Q. 

17.15,1B r «22V 67*1,00 



lQUFlOV -4 ,40 



TANTALUM CAPACITORS 



.22UF35V &r$t-00 
.47UF35V 511 KM 
BaUF2-5V 5flt.00 
lUf35V &f$1 u 00 
2.2UF2QV 5*1^)0 
3.3UF20V 4/$1,00 
4.7UF15V Wtl.00 
6.BUF3&V 3MIJ00 



SFC 3301 - 50 PRV 30A 
FA ST R ECO VE R Y D I O D E {35ns) . . $2.25 
2QKV250MA DIODE $1.90~ 



SILICON POWER RECTIFIERS 



2ZUF10V 

I6UF16V 

30UF6V 

33UF20V 

47UFKW 

1DOUF15V 

1SJUF15V 



-t .30 

3*1.00 

5A1.00 

* .60 

! OB 

5 .70 
t .96 



SAN KEN 

AUDIO POWER AMPS 
Si1010G10WATTS .. * 7-50 
Si 1 020 G 20 WATTS.. $11.00 
Si 1030 G 30 WATTS .$13.50 
Si 1050 G 50 WATTS -$25.00 



200 PRV 1A LASCR .95 



RS232 
CONNECTORS 

DB25Pmalo $3.25 

DB25S female... $4.25 
HOODS $1,50 



PRV 1A 


3A 


12A 


SOA 


126A 240A 


100 .06 


.14 


-36 


.90 


3. ID a.oo 


XO .07 


.20 


M 


1.30 


-■■■.;-, i2,oo 


400 OS 


.25 


.65 


1.50 


C.50 15.00 


600 .11 


.30 


.80 


2.00 


3.50 IB. 00 


800 .16 


.35 


1.00 


2-60 


10.50 22,00 


1O00 .20 


.46 


1.26 


3.00 


12.50 28.00 


N4148IIN914) 






..15/*1.00 



74-K.J 

NLJie . ji 

J4LSH :-: 

741JI3 - : , 

74L5IJ - ',.• 

T4TJ,I4 - JO 

14LS!* _ Ji 

744^» - :■: 

74L57II - 33 

74L5B - » 

14L«t - Jt 

71L32 7 15 

74LSM - .4} 

7+uSJS - JO 

>«uU7 - :: 



74L»i - :■:, 

T4U47 - .76 

T41S31 - 2 

74l»4 - JB 

:-4-67i - m 

744A74 - JJ. 

T4LS71 - .75 

74L5T4 - 4S 

14U«) - Ji 

74L*a* -. I ID 

74LEM - 41 

74I.3M - -K 

14uS« - K 

74L5*J- K 

74UH- W 

M.SM7- .47 

74i.£ia - 4 

7415111- ,41 

74LS.111 - ^1 

74LS1K - S. 

■ '■LjI."] - .75 

74L31J3 - » 

74U1H - jg 

nin ■ 

74LS.|ia - JO 
74J41SI - 7* 
TitllJl- 7D 



HL31S1- . _ 
HU1i]-1.lt 
74U1H-l.il 
MLSlM- HI 
74U117 - K 
744J5140-1A 
741*141 - '.»: 
HUW 1 H 
J4L5HJ-t« 
74U.iim.-pm 
MUiat- i^s 

WWIW'l.JBj 
.■+.',■ :x I :i 
74Utl71- » 
74L1 174 - I 40 
3*14,171 -1« 
74LS1I1 -2.10 

m.'.iyi i.:: 

74U.111 - | tl 
74L5I1}- H 

7*LilB - 10 
74LS1H- 1,10 

T4LS1SS- 40 

?*ivm - 1 .n 

74L5.H7- .H 
74L3>W-1.« 
7*LU41 : '.-.■ 
:*LIJ42 - 1 K- 



hudh- 

T4L&1M- 
74L5»7 - 



WJBB :w 



LINEAR CIRCUITS 



.1 or ,01 uf 25V ceramic disc caps, 
16/$1 + 00 P 100/$5.00 



7 SEGMENT DISPLAYS 



FSC 8024-4 diQiT 
CCS - display.. 
FND503C.C. .5*. 
DL-7«*,3'C.C... 



$5,95 

$ .S5 
$ ,S& 



UL'707C.A..3* 
DL747C.A.6" 
HP3400.B*CA. 
MP3405.B-CC 



.. $.75 

..(1.50 
. 11.36 
. 11.95 



1*» - K 
41X - « 

luxr - » 



LU»-l.ig bh - IJJJ 

LfJM i A H7 - l.ld 

lMM - 1» 703 - 40 

IJ411I > .71 701 - JH 
UW1I- i :■:■ 



71ICH - jH 

lmi*m - : ti 
uuiaio - ua 

LMltB - IK 

c*na - l.Ti 

CAMU - 1 H 

CAJMI, - jr 
CAM}* - »k 



REGULATORS 

LM31TT UJ0 LU3C» . t .Ti 

\M3XJ ,12.» J*X1? ItwJ.V 11 M 

32K-CVJA M.75 340TS.S.K12 IS 

THGKC-BVdSA *S.*5 IB or !*V . SI 10 

7J) % .» W«S ..i .7B 

3KT$. I2.W1SV tl.14 LK5NT2.11V14 tH 



o 
o 

o 

LU 
_l 

111 
■ 

O 
a 
< 
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POSTAGE ADD 10% FQfl ORDERS UNDER S20.00 
RATES ADD 5% FOR ORDERS BETWEEN *20.CC AND $50,00 

ADD 3% FOR ORDERS ABOVE JEfi.Ki 



t^h MS- FOB C4MDAIOGE. MASS. SCMD CHECK 
OA MOK£Y OROLR. MINIMUM TELEPHONE. 
C.0C PURCHASE DRDEA OR CHARGE 13000 
MINIMUM UAiLORQER *£.« 



SEND *35 F-Ofl OUft CATALOG 
FEATURFKG TRANSISTORS 6 
RECHflEFS m HAMPSHIRE 
6T . CAMBflUME. MASS HID* 



SOLID STATE SALES TEL (61 7 ' M7 7053 

p nnn y 7 . n WE SHIP OVER 95% 

f,U. HUA /ID OF OUR ORDERS WITHIN 

SOMERVILLE. MASS. 02143 ZA HOURS OF RECEIPT 

TOLL FREE 1-800- 343-5230 



WE SHIP OVER 95% 

OF OUR ORDERS WITHIN 

24 HOURS OF RECEIPT 



CIRCLE 32 OH FREE INFORMATION CARD 



LOW COST PARTS 



4PDT RELAY 

POTTER SRUMRELD 

1* t ..r »!.., 

■ 1 it,? ccri j.:li 

1 » relni.t. CO 
Ui*d hu 1 1ml r miacl 

Sl.Sfl ojen 

■ F»- iff CD. I rolUCMt 
UWQI OUAN1IUES AVAILA BLE 

SOCKETS FOR RELAV 501 mh 



\% RPM MOTOR 

NEW SYNCH ROH 
TIMING MOTOH 
1 1 VAC 60 CY 
52.00 i« 

10 ,■;.,, 517,50 




TRANSFOR 

120 volt 
primaries 



ERS 



# 



COMPUTER GRADE 
CAPACITORS 
t,TOOmfd 

150 VDC 52.00 
2 1/2 "uu, X 4 3/4* 

S,400mfd 

60 VDC 52.50 
1 3/B'oi* X4 ijf 
11,BOOmfd 16 VDC tl.50 

i .;;s".i... x 3 t/4" high 

22,OQOmfd IS VDC 52. 50 
2 H qia X 2 1/2"„ihh 
Sl.OOOmfd 1 5 VDC S 3. 00 
2 'o us X 4 ill " 



3 VOLTS 11 200 mA 
6V0LT5 IMS0 mA 
12 V.C.T. it 500mA 
16.5 V. at 3 AMPS 
30V.CT.it SAMPS 



51.25 
1125 
$2.50 
S6.50 
S550 



7-17vdc 
S.S. BUZZER 

STAR iCMO-v? 

* Fltt 4Hp «0C>,11 
- CMO$ £ Smp*l ibl* 
' MM current 14mA 
■ Saund aulpu". 70dB (fJ 20 crn 
Si 25 Cacfi 



1N5762 DIAC 



I 



5WtTCH VOLT i$V 
mi n 34 V 
man. 36 V 



FLASHER LED" 

Lltronlx FRL-4403 



■n riiihirflur-.il T 1 H P ,.:ki S « 
ptriu i i r* Sfttfr jt 3Q ifuj, 



2lrxJl70 



NEW 

n 



CLAMRJJ TO FIT CAPACI T CiHl SO, m. 



FLAT LEVER HANDLE 
IINE TOGGLE 

SPOT 
RATEOBAMRS @ 13« v 

IM - 4JDuSni',ci 

Si CO each 

1010411*0 

100 lor 575 M 




22/44 IDOE COHHCCTOR 

TIN SOLD ERT AIL. 1S*T'* JOff 



LARGE QUANTITIES AVAILABLE 
11,35 aacTi 10lof$1?.SQ 



dual gat* N-FET 
3SK43 






CMOS N. CHANNEL 



SEND FOR FREE CATALOG! 



LM 1889 



% 



TV, VIDEO 
MODULATOR 

$2.50 



40 MFD 



3SO VOLTS 

TT 



2 ''a INCH X % INCH 
a for SI. SO 



■ LECTmT MIKI 
ELEMENT 

VCK»- — C. DD IlDI 

no b.!p;» HI - Xt rtHE 
tsuT Imp; i,ik ohm (mam] 
SUPER SMALL SIZE 

1i:c;.mu X luul-ama 
•■•* OP VOUT- 3 a ..':-,.:- 
- ..-I'. ., VOLT! : vbd jf| 

-.'..'i I - I ■....- ..'LiL 

ss ,00 cjmih i? ^ 



ELECTROLYICS 

AXIAL CAPACITORS 



EhOOMFO. 100 VDC 11.00 aa. 
M U 1 6" lH e !'■ d.,rn#1ir 

SALE PRICED i- ^ 

B.OOOHFD15VDC ^f I * - 

J-Irl" pMfji 1-1/if " Aamaw j*. 

>1 .00*41 IO/»Q.OQ ^ 



SPftlHQ LOADED TIRM. 



OMEHED one black 
lxjick connect 

TERM 



153 



2fof$1Q0 10rcM.f4.0O 



S.P.D.T. %y r n 

MINI TOGGLE 



i 



STAH&AJ.O MM| TOO OLE 
WLTK iOLDC. TCnMJHM. 

urco 

SAMP MSVAC 

51.15 EACH 
10FORS10.00 



SUB MINI LED. 
6i 

.079"* ,OBB" 
20mA at 1,75V 

10 toi $1.00 

200tor$1B.OO 
400 for $32.00 
1000 (or $70.00 



BI-POLAR L.E.D. 

THREE COLOR IN ONE LED 
RED ON DC, GREEN OH 
REVERSE DC. BELLOW OH 
_AC. 2 FOR $1.70 



L.E. D. m 1 



FtEO JUMBO DIFFUSED 

10 for tt, 50 

GREEN JUMBO DIFFUSED 

10 for $2.00 

YELLOW JUMBO DFFFUSEO 

101orl?G0 



2 TERM. L-PAD 



m 



USED ON 1CQWATT 

aPEAKEH 

SVSTEUS 

A TWEETER FADEfl 

COHTBOt- 

2 ran SI .50 1 OHM WW 

1 po« M , 00 



DPDT 12VDC 
ENCLOSED RELAY 

10 AMP nuM «.«» 
CONTACTS 
•vall.bl. with 
no llano*- ci 
ix todEalM, 

13-00 EACH 
10 n 527,50 
SOCKETS 51 .00 




50K SLIDE POT 




(ILL CLECTROflKS CORP. 



Ln\ An^4pli>>. CA 90GOI3 
1 213) 3SD 8000 



Cbd 

- Add « 00 , 

Snipping uSA 

" A(W« 



CIRCLE 37 ON FREE INFORMATION CARD 




|*lf.» HO tnl^ns Th* fori rwit,r AH* r t.1 nq ,h.< ddt* IpT^I pJFfll Eh* 4ltCU*Tflbl| ilffM «f appl* Ihl Qppr W*ll *K ffTMubWd 4^d1tet01'diU«u4!Ablr>r^i> lfet,<njd . — ^"""'^^ 

KHIH OlttKIHG IT fmQHt tUfj I-IH-JU-IM4 <■... U.. W . trf 111 411 HT4J l,Mii*ri|pr^l, ; HCI OT, M.f..„ II ImA. "V T„- FA. HH i^fl I J 35 OQtil 9° 

- uwvm^lrf (Pwci. iwrsfitf Matt* thorp. VltA*C OD DJGf-Kf V GUARANTEE.* An* t&tw&n&xiifrH.tKH.ri rror^p* r.*i Wwrf pr*.*^b*<W«^* -II d* * SD.0D.tW.99 

3l«rt IV rif.ftd*J if rfMhri wiru* 90 Jwn from h«w MlP , g(W)il,w «tatt* 1 10O.DO A. Up 



CHARGES VOLUME DISCOUNT 

Add 1 2.00 * O.OO-f 99.99 ,1^, 

Add ID '?; t 100.OOU49.99 L.-n iff, 

AddtD.SQt 2 SO .00-9 499.94 L — "' 

. Add 10.21 t 500,00*999,99 . r 

No-Ch D rge 11000 DD K .Up I 



£ 

5 



CIRCLE 35 ON FREE INFORMATION CARD 
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100 W CLASS A 
POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes this 
unit unique in its class. Crystal clear, 100 watts 
power output will satisfy the most picky tans. A par- 
feet combination with the TA-1020 low T.l.M. ste- 
reo pre-amp. 
Specifications 

■ Oulput power: 100W RMS into 8-ohm 

125W RMS Into 4-ohm 

• Frequency response: 10Bz - 100 KHz 

• T.HD.: less than 0.008% 

■ S/N ratio: better than SOdB 

■ Input sensitivity: IV max. 

■ Power supply: ± 40V @ 5 amp 



s&^ 



TA-10OO KIT 

S 5 1.9 5 

Power 

transformer 

SI 8.00 nth 



REGULATED VARIABLE 
D.C. POWER SUPPLY KIT 

Uses UA723 I.C. and 2N3055 power transistor as 
regulator. Outpul voltages can be adjusted from O-30V 
at an internal resistance of less I ha n 0.0 05 ohm; ripple 
and noise less than 1 MV; with built on tward LED and 
audible overload indicator. Kil comes with P.C. board; all 
electronic components, transformer; connectors; 2 panel 
meters for voltage and amp; a professional look metal 
cabinet and instructions. 

Model TR-88A 0-45V D.C. 3 amp 
Model TR-88B (MOV D.C. 2 amp 



S59.5Q 

per kit 




WHISTLE ACTIVATED 
SWITCH BOARD 



All boards are pre- assembled and tesled. Your whistle lo 
lis FET condenser microphone Irom a distance, as far as 
30 leel away (sensitivity can be easily adjusted) will 
turn the switch on. Ihen latched you whistle lo it again 
then it turns oil. Ideal for remole control toys, electrical 
appliance such as lights, coflee pols, TV, Hi-Fi, radio or 
Olher projects Unit works on 9V D.C. 




Model 968 

$4.50 each 



SUB MINI SIZE FET 
CONDENSER MICROPHONE 

11 Specification. 

»\ Sensitivity: — 65dB ± 3db 

mV FEQ. Response: 50 Hi 8 KHz 

Ik^. ^^. Output Impedance: IKohmmax. 

^*^^^ Polar Pattern: Omni-direclional 

■W Power Supply: 1.5V 10VD.C 

^^r Sound Pressure Level: Max. 120dB 
EM4RP S2.S0 ea. or 2 for $4,50 



NEW MARK III 

9 Steps 4 Colors 

LED VU 

Stereo level indicator kit with arc-shape display 
panel!'! This Mark 111 LED level indicator is a new 
design PC board with an arc-shape 4 colors LED dis- 
play (change color Irom red. yellow, green and the 
peak output Indicated by rose). The power range is 
very large, from -SOdB to +5dB, The Mark III in- 
dicator is applicable to 1 watt • 200 watts amplifier 
operating voltage is 3V - 9V DC at max 400 MA, The 
circuit uses 10 LEDs per channel. It Is very easy to 
connect to the amplifier. Just hook up with the 
speaker output! 
1H KIT FORM S1B.5G 



2 WATT AUDIO AMP 

Pre assembled units. All you need is to hook up Ihe 
speaker and the volume control. Supply voltage Irom 9" 
1SV D.C. measures only 2" x 314", making II good tor 
portable or discrete applications. Comes with book up 
data. 



BUY 2 FOR 
$4.99 




MARK IV 15 STEPS 

LED POWER LEVEL 

INDICATOR KIT 

This new stereo level indicator kit consists of 36 4- 
color LED (15 per channel) to indicate the sound 
level output of your amplifier from — 36dB — F3dB. 
Comes with a well- designed silk screen printed plas- 
tic panel and has a selector switch to allow floating 
or gradual output indicating. Power supply is 6~ 
12V D.C. with THG on board input sensitivity con- 
trols. This unit can work with any amplifier from 1W 
to 2Q0W! 

Kit includes 70 pes. driver transistors, 38 pes. 
matched 4-color LED, all other electronic compon- 
ents ^PCbc^djyi<ft™tparie I 



MARK IV KIT (31.50 





MARK V 15 STEPS 

LED POWER OUTPUT 

INDICATOR KIT 



All functions same as Mark IV bul this is with heavy duly 
aluminum Iront plate and case. Can be easily slot into the 
front panel ol your auto, truck or boat. Operates on 1 2V DC. 




J4I.58 EACH KIT 



BATTERY POWERED 
FLUORESCENT LANTERN 

MODEL 688 R FEATURES 

3- Circuitry: designed for operation by high 
efficient, high power silicon transistor 
which enable illumination maintain in a 
standard level even Ihe battery supply 
drops to a certain low voltage. 
- 9" 6W cool/daylight miniature lluores 
cent tube. 
■ 8 x 1.5V UM-1 (siie Dl dry cell Pattery. 
- Easy sliding door for changing batteries. 
■ Stainless reflector with wide angle in- 
creasing lumination of the lantern. 



$10.50 EA 



30W + 30W STEREO 
HYBRID AMPLIFIER KIT 

I i works in 1 2V DC as well I Kit includes 1 PC SANYO 
STK-043 stereo power amp. IC LM 1458 as pre amp. 
all other electronic parts. PC Board, all control 
pots and special heat 
sink for hybrid. Power 
transformer not in- 
cluded. It produces ultra 
hi-fi output up to 60 
watts (30 watts per 
channel) yet gives out 
less than 0.1% total har- 
monic distortion between 
532,50 PM KIT 1M , Mz an[J 1nKH; 




5W AUDIO AMP KIT 

2 LM 380 with Volume Control 
,PowerSuply6 18V DC 
ONLY 16.00 EACH 




TWO IN ONE PANEL METER 
D.C. VOLTAGE 
AND AMP IN ONE 

D.C. Volts reads 0-50 
w . D.C. Amp reads 0-3 
Meter case made ol black plastic 
with a white scale plate and 
glass window. 
#ST-680 $12.50 EACH 




v1£c!JL$ 0.5" LED S&O 
ALARM CLOCK MODULE 

ASSEMBLED! NOT A KITI 
Features: * 4 digits 0.5" LED Displays • 12 hours 

real time format • 24 hours alarm audio output 
• 59 min. countdown timer • 10 mln. snooze control. 
ONLY JT.OO EACH 
SPECIAL TRANSFORMER 

FOR CLOCK 



CIRCLE 7 ON FREE INFORMATION CARD 



All brand new top quality 
plastic cases, originally de 
signed for Cube clocks. Case 
comes with top and bollom 
cover with a detachable front 
red lilter (or LED readouts. 
This can be used for many 
projects such as LEO CLOCK. 
r VU METER. LIGHT BOX. FREQ. 
^^B »^> COUNTER. ETC. 

2ta "^^P' i '*" 3 Attractive Colors 

(while, lime green or orange) 

BUY 3 FOR ONLY $2.50 




TV GAME BOARD 

PLAYS 4 GAMES: TENNIS; HOCKEY: HANDBALL 

AND JAI-ALAI. 
All boards complete with all parts ready to play. Requires 
6C size batteries and a small speaker for sound ellects. 
The boards were surplus Irom a famous game manufac- 
turer. They will play on all OS standard black and white 
or color TV sets. 

Regular price for these games were $39.50 each 
OUR PRICE ONLY $0.50 EACH 



HOCKEV HAN0BALI 




MULTI-FIRS HEAT SINK 



Ideal for high power output. 
Holes predrilled for 1 10 3 
transistor. Made of aluminum 
'3" wilh len radiating (ins. 




2 FOR S4.50 



PROFESSIONAL FM 
WIRELESS MICROPHONE 

TECT model VYEM-16 is a factory assembled FM wire- 
less microphone powered by an AA size battery. 

Transmits in the range of 8B-10BMHz with 3 transis- 
tor circuits and an omni -directional electric conden- 
ser. Element built-in plastic tube type case; mike is 
B 1 A" long. With a standard FM radio, can be heard 
anywhere on a one-acre lot; sound quality was 
judged very good. 



(16.50 



FOR DECODER BUILDERS 

Pre-Orilled PC Board *17.50 

Tolriod Coils (Set of 4) t 3.00 

Multi Turn Trim-Pols 10K ohm t 2.60 

Trimmer Capacitor 6-35pF I 0.60 

MCI 358 t 2.50 RC145S % 1.00 

MC1350 S 2,00 LM380 I 1.00 

MC1330 t 3.50 LM340T-15 $ 1.20 

NE565 t 2.00 

We also have transformer, capacitors set, resistors 
set antenna transformer. Please call for price. 



LCD CLOCK MODULEI 

• 0.5" LCD 4 digits display ■ X'tal controlled cir- 
cuits - D.C. powered (1.5V battery) • 12 hr. or 24 hr. 
display - 24 hr. alarm sel • 60 min. countdown timer 
■ Or board dual back-up lights ■ Dual time zone dis- 
play ■ Stop watch function. 

N I CI 200 (12 hr) ON SALE 

MCZ4DO (24 hrl $16.91 EACH 




SANYO UHF 
VAR ACTOR TUNER 

For UHF CH 14-83 
Tuning voltage + 1 V^^-t- 28V/D.C. Input impedance 75 
OH M. I.F. band width 7-1 6 MHZ. Noise figure 1 1 .5 dB 
MAX. Size 21i" x 1 V<" x *", Supply voltage 1 5V D.C. 
Sound I.F, - 58.0 MHZ. Video l,F. - 62.5 MHZ 



All units are brand new 
from Sanyo. 
MODEL 115-B-405A 
135,00 EACH 



FLUORESCENT LIGHT 
DRIVER KIT 

12V DC POWERED 
LiQhts up 8 « 15 Watt Fluo- 
rescent Light Tubes. Ideal 
lor campe r. ou'docr. auto or 
boat. Kit Includes higb volt- 
age coil, power transistor, 
heat sink, all other eleclro- 
Witb Case Only nic parts and PC Board, light 

$6.50 Per KM lube not included! 




SUPER FM WIRELESS 
MIC KIT — MARK III 

This new designed circuit uses high 
FEQ. FET transistors with 2 stages 
pre amp. Transmits FM Range (88- 
120 MHz) up to 2 blocks away and 
with the ultra sensitive condenser 
microphone that comes with the kit. 

-3- allows you to pick up any sound 

within 15 tt. away! Kit includes all 
FMC-105 electronic parts, 050 coils, and PC 

S11 50 PER KIT Board. Power supply 9V DC. 



#H 



PRESS-A-LIGHT SELF 
GENERATED FLASHLIGHT 

EXC LUS 1 VE ! ! »,95 1 1 N eve r wo rry abo ut batte ry , 

_- v Model F-179 because it has none! Easy 

/^ ^ to carry in pocket and bandy 

^l^^L to use. Ideal for emergency 

light. It generates its own 

"C* electricity by squeezing grip 

^^■^L. lever. Put one in your car. 

^^ * boat, camper or home. You 

~* '* may need it some time! 



ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cut off when circuit is sborted 
or over load to protect your 
amplifier as well as your 
[^speakers. A must for OCL 
circuits. 

KIT FORM 
$8.75 EH, 




'FISHER" 30 WATT 
STEREO AMP 



m 



MAIN AMP (15WX2) 
Kit includes 2 pes. Fisher PA 
301 Hybrid IC all electronic parts 
with PC Board. Power supply ± 
16V DC (not included). Power 
Super Buy band with (KF 1% ± 3dB), Volt- 

Only S1S 50 afle sai " 33tlB ' 2QHz ' 2 ®KKz. 



SPACE WAR SOUND 
GENERATOR BOARD 

Brand new pre assembled module 

for a toy factory. The board gives 

out 6 different selectable space 

'- soundwith LED light effect. Sounds 

include UFO take-off. space gun blast, wave, and space 

chime. 7 LED on the board will work with the sound. 

Requires 9V battery to operate. Speaker not included. 

SPECIAL 13.it EACH SPEAKER 1116 EACH 




ELECTRONIC PIEZO 
BEEP BUZZER 

Unique surplus W Dia. piezo ceramic 
disc on circuit board gives a distinct 
high freq buzz. Unit conlains an I.e., 2 
caps, 6 resistors and is already preas- 

sembled. Requires BVballery looperate. 
SPECIAL 2 FOB «.» 



2 BIT COUNTER, WARBLE 
PULSE ALARM BOARD 

This new assembly easily converts 

to a counter, stop watch, warble 

and pul se al arm genera lor by add- 

■ ing a lew components. We supply 

I the data and typical applications. 

Requires 9V batlery to operate. 

SPECIAL 2 FOR 51 .90 




AUDIO OUTPUT dB METER 



Meter made of clear plastic 
with a silver w hi le I ace plate. 
Scale reads from -20 +3dB. 
Meter also comes with an | 
internal dial lighl. 
MODEL: 6F-3 
J6.5D EACH 




BATTERIES 

NICKEL CADMIUM 
BATTERY 

ILLUSTRATED ~""-*--__ P ' CK 

LESS COVES . -Jes? '0 SIZE 

Oiiipirt: 3.1 Villi @ 3.0 Amp/Hour. Consists or three each. 
1 2 Volt "O" site Nickel Cadmium Cells slacked and plastic 
til in encapsulated Tabs are provided at each end for elec- 
trical connections. The individual cells can be cut apart if 
desired Rated recharge rate is 30 mA, 14-13 hours. Silt: 
r&" dia. x 7" long. New. Shpg. Wt. each pack, 1 lb. 







9V RECHARGEABLE 
NI-CD BATTERY 

Replace all 006P type 9V bellery 

Model. GC9 

BRAND NEW S4.50 EACH 



NI-CD BATTERY SALE 

1 2V Pack 450 MZ/H R Size 3" x 1" x 2" 
13.00 PER PACK 

4 AA Pack 450 MA/Hft 
13.50 PER PACK 

All above batteries are used but late date 
code a nd we ou aranlee lo take back al I bad ones for exchange, 







GELCELL 8V 9AMP/HR 

SEALED LEAD ACID 

RECHARGEABLE 

BATTERY 

Sealed construct ion permits this batlery 
lo be operated in any position. Recharge 
rate 2.1 5 amp max. for 1 4- 16 hours. All 
brand new. Limited quantities. Sue of 
battery 4 V x 2*i" x Stt". 

316.50 lie)) 



ELECTRONIC PIN BALL 
MACHINE 

That sounds and plays like the 
real thing. All units are brand 
newbulwithoulthecase Func- 
tions of the game include double 
flipper control, kicker control, 1- 
4 players, 3 speed ball control. 
till switch, automatic score, extra 
bonus cave and many more. All 
solid stale with LED panel, no 
moving parts Requires 9V bat- 
tery lo operate, speaker not 
included. 
A perteel gill tor yourself or friends 
SPECIAL it.it EACH 
SPEAKER I1.Z5 EACH 




. ULTRASONIC 

, -,K SWITCH KIT 



Kit includes the Ultra Sonic Transducers, 2 PC Boards 
lor transmitter and receiver. All electronic parts and 
instructions. Easy to build and a lot of uses such as 
remote control lor TV, garage door, alarm system or 
counter. Unit operates by 3-12 DC. $15.50 



COMPLETE TIME MODULE 

0.3" digits LCD Clock Module with month 

and date, hour, minute and seconds. As 

well as stop watch functionll Battery 

and back up light is with the module. 

Size of the module is 1" dia. Ideal for 

use in auto panel, computer, instrument 

and many others! 48.95 EACH 




SOUND ACTIVATED SWITCH 

. All parts completed on a PC Board 

*^W. SCR will turn on relay, buzzer cr 

•^VlW trigger other circuit for 2 - 10 sec. 

^Mk (adjustable). Ideal for use as dour 

^^^B alarm, sound controlled toys anct 

^» many other projects. Supply voltage 

•1.75 m. 4.5V 9VD.C. 2 lot 33. 



REGULATED DUAL 
VOLTAGE SUPPLY KIT 

±4 30V DC 800 MA adjustable, fully regulated 
by Falrchild 78MG and 79MG voltage regulator I.C. 
Kit includes all electro- 
nic parts, filter capaci- 
tors. I.e., heat sinks 
and P.C. board, 
432.50 PER KIT 



AA SIZE NI-CD 



SPECIAL SALE 
4 F OR 15 .00 
RECHARGEABLE BATTERIES 

LIMITED QUANTITY AVAILABLE 



SUB MINIATURE 
TOGGLE SWITCH 
6 AMP 125V A.C 



SPOT 


11.20 


SPOT MOM ENTARY 


SI. 40 


DPDT 


SI. 00 


DPDT MOMENTARY 


S1.00 


OPOT [CENTER OFF) 


$2.20 


3PDT 


S2.20 


3P0T [CENTER OFF) 


$2.50 


4 POT 


S2.B0 


4PDT (CENTER OFF) 


13.00 



-'tft 



$2.80 _ju-m 
13.00 =**_§ 



POWER SUPPLY KIT 

0-30V DC. REGULATED 
Uses UA723 and ZN3055 Power 
TR output can be adjusted from 
0-30V, 2 AMP. Complete wifh PC /Wit' 
board and all electronic parts. 
Transformer for Power Supply, 0-30 Power Supply 
2 AMP 24V x 2 SS.50 $10.50 each 




FLASHER LED 

Unique design combines a jumbo red LED with an IC 
flasher chip In one package. Operates directly from 
5V-7V OC. No dropping resistor neded. Pulse rate 
3Hi @ 5V 20mA. 



J lor S2 .20 _^^_ — 

BIPOLAR LED RED/ GREEN 

2 colors in one LEO, green and red, changes color 
when reverse voltage supply. Amazinq! 
2 FOB $2.20 



ELECTRONIC SWITC 



CONDENSER TYPE 

Touch On Touch Off 

uses 7473 I.C. and 

12V relay 

55.50 each 




1 WATT AUDIO AMP 



All parts are pro-assembled on a 

mini PC Board. Supply Voltage 5 

9V O.C. SPECIAL PRICE $1.95 ei. 



V 



ajj* 



LOW TIM DC STEREO 
PRE-AMP KIT TA-10 20 

Incorporates brand-new D.C. design that gives a 
frequency response from 0Hz — lOOKHz ±0,5dB! 
Added features like lone defeat and loudness control 
lot you tailor your own frequency supplies to eli- 
minate power fluctuation! 

Specifications: ■ T.H.D. less than .005% • T.I.M. 
less than ,005% • Frequency response: DC to 100KHz 
±0 5dB • RIAA deviation: ±0.2dB ■ S/N ratio: bet- 
ter than 70dB ■ Sensitivity: Phono 2MV 47K/Aux. 
10OMV 100K ■ Output level: 1.3V • Max. uutput: 15V 
• Tone control: bass ±10dB ® 50Kz/treble ±10dB 
<B 15Hz ■ Power supply: ±24 D.C. ® 0.5A 
Kit comes with regulated power supply all you need 
is a 48V C.T. transformer @ " ' 
ONLY S44.50 
X'former 
$4,50 M. 




SOLID STATE 
ELECTRONIC BUZZER 



Mini size 1" x Vt" x W 

Supply voltage 1.5V -12V 

Jdeal lor Alarm or Tone Indicator 





2 
> 
-< 



§» 
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BULLET ELECTB6IICS 



P.O. B0X401244R 

GARLAND. TX. 75040 

214 • 278-3553 



Sound Effects Kit $1850 

-jj-^^^^^^^^^^^^^^^ TfiflSE-Dl rt m cwnplaSa M1hai 

Calami ill |hc pjrti lo buiU ■ 

;i;;, F m jjra.-nmjljlfl nOund oM'otlJ 

S"4 a^nnraier Oojigned Srourvd 

th« new T*l« Inilrunnmll. 
SHTS4rj swid Chip, Ihi 
board propria* banks «( MINI 

DEP :*iicf | K wid pots lo 
program in* various com- 
twnalrcirw ol lha SLFOscnlls/lor, 
VCO. Nome, One Sftpl jnd 
Envelope Control!, A Qvad Op 
Amp IC Jt used 10 imptt*n*H 
in Acl..wsiah Puh]* Grr.fr a 
tor LtvtS CompjfUor and 
Multiple* OKi'USor for awn 
unit wrsatiniy. Tn# 3'j4" x 5" 
PC Hoard taa9ur» i nfoio-1 y pe 
mi to allow lor use* idocd 
drcuMry Easily p i ugr a n irnjd 
to dupllcala Eaploslens, 
fiwiur fiuns, SUsm Trim*. . o 1 
a'n-ioit in inlrnhc number dI 
eth*f sounda. Th» unit hu a 
munipiB or applications Ti»a 
low pnes iriclude-a all parti. 
ssiembJy manual, programming chart*, and delollnd 76477 chip 
Bptci1.ca.ti0.ns. It runt Dn ■ 9V ballery (nd included). On beard 
lOOUW amp will drive a small spoattar directly, or Itio unit can be 
Connected To yQur stereo wilh incredl&le roiulli' rSpa*k«f not 
IrKtodad). 78477 It lnclud«f. Available Mparatary lor (lis iait +, 



AV3-8910 PROGRAMMABLE SOUND GENERATOR 
The AY3-B91Q 15 a 40 p | rt LSI chip with three oscillators, Ihree 
amplitude controls, program mable noise generator, three 

mixers, an envelop* generator, and three D/A conveners thai 
are controlled by 3 BIT WORDS. No external pots or caps 
required. This chip hooked lo an 8 bit microprocessor chip or 
Bu» (8080, Z60 r BOW ate.) can be software controlled to 
produce almost any sou n d 1 1 win p| ay th ree note chords, make 
bings, whistles, sirens, gunshots, explosions, bteets, whines, 
or grunts. In addition, It has provisions to control its own 
memory chips with two 10 ports. The chip requires *5V @ 
75ma and a standard TTL clock oscillator A truly incredible 

| circuit, 

112.95 W/Basic Spec Sheet (4 pages) 

I 60 page manual with 5-100 interlace instructions and 
several programming examples, $3.00 extra 



MANY OTHER OOMPONENTS AND KITS AVAILABLE 
IN OUR COMPLETE CATALOG. CALL OR WRITE FOR 
t FREE CATALOG, 



W+t Doomsday Alarm 

If you have trouble sleeping and you would like 
the rest of the neighborhood to share vour mis- 
ery then this Nttle kit wtl! be for you! There 
is no way to accurately describe the unearthly 
howEs, screams and tones that come out of this 
kit. Four separate tone oscillators are mixed, 
cancelled and stepped at a varying rate. 10 Watts 
of crazy sounds. A great fun kit or a practical 
burglar alarm, Complete with PC board and at! 
necessary components less speaker. For 6—12 
V0C- 9 95 ORDER DA-01 

KIT 



7 Watt Audio Amp Kit $$.95 

SMALL. SINGLE HYBRID IC AND COMPONENTS FIT ON A 2" i ST PC 

BOARD {INCLUDED) RUNSOH12VDC flfiEAT FOR ANY PROJECTtHAT 
NEEDS AN INEXPENSIVE AMP LESS THAN a*» THD @ 5 WATTS 
COMPATIBLE WITH SE-01 SOUND KIT 



Overvoltage Protection Kit $6.95 

Protect your expensive equipment from overvoltage 
conditions. Every computer should have one? Works with any 
fujMd DC power source from 10 to 20 volts up to 25 amps. 



Super Value Power Transformer 

well made, open frame transformer with mounting ears. Build* 
-5 and ±12 supply with inexpensive parts, Fm schematic* ol 
several designs. Primary 117V AC SEC #1 15VAC @ ,5A SEC 
42 15 VAC @ 5A SEC A3 8VAC @ 2.5 A. ORDER: 

SPECIAL fl GNUS:Qr<far 2 aet-0ODS 

Ger tree 723 voltage $2.95 Each 



* HO COO.'* 

* SEND CHECK M.O. OR CHARGE CARD HO. 

a PHONE ORDERS ACCEPTED OH VISA AND WASTE RCHARC.E ONLY. 
■ ADDS* FOR SHIPPING 
+ TX, REL ADD !' , STATE SALES TAX 

- ALL FOREIGH ORDERS ADO »**, FOP. SHIPP1HG CHAROES- 
U. «. FUNDS OHiV. 
(214) 275-3553 



The Greatest Breakthrough 
In Electronic M usic Evert 



Car Horn i 
Toys 



Musk Boiti 
"Sldf* Displays 



The 

Super Music 
Maker 

REVISION 2 

$14-95 

(Basic Kit) 

Does .ifl-' .'rtc.'udfl ipeaHe' 
iwilc.ic: oi 2708 HOM 

Now you can play hundreds ol songs using, the BuliatSuper I 
Music Maker,. The unit features a single factory 

programmed micro processor IC that comes with 20 pre- 
programmed short tunes. By adding the additional PROMS 
{270Q*s) the system can be expanded lo play up lo 1000 
notes per PROM, Just think, . . a compact electronic 
instrument that will play dozens, hundreds or even 
thousands t>\ selections of music. The kit comes with all | 
electronic components (teas the PROM), and a drilled, 
plated and screened PC Board which measures 4" x 4W. 
The 7 watt ampttltar section is on the same PC board and I 
drives an $ ohm speaker (not included), (rem a whisper to 
ear splitting volume. Since the unii works on 12 VDC or 1Z 
VAC, vehicle or portable operation is possible. What do | 
you gtt for $24.^57 Everything but a speaker, transformer, 
cast, switches, and PROM. Additional 2708 albums I 
containing popular tunes are available for S15.0O each or | 
you can program your own PROMS using information i 
provided with the kit instructions. Lists of available PROM 
albums are available on request. (Note: Unit plays 
electronic music one nolo at a frme, r^ rs nof. possible tapiay | 
chord's or e matodf with fiarrncny simuHariBoutfy.) 

* Envelope control gives decay to notes. 

* " Ncx t tune" feature al lows sequential playing ol all songs. 

* On board inverter allows single voltage (*12) operation. 

OPTIONAL ACCESSORIES 

DIP Swltehea One a pes., One S pos. 2.0075*1 

(Can be directly soldered to PC Bd. to access tunes} 

Rotary Switch** Two 5 position £.50 /Set 

(For remote wiring to PC Bd. to access tunes) 

Attractive Piutic Ctae B.50 



(For operation on 117VAC house voltage) 



CO 
O 

O 
DC 
H- 

O 



o 
100 



oopkilohM /A 



\Wfth48Kof 
memory! 

^1199 

tWilh thepurctwie of 
] the APPLE It 
I mhKt ffomthe beluw 
1 SPECIAL PftlCIHG' 

ISxn'i print*. H99- 
lDi!Jill*kont ... 585" 

|Ofe*K 4TS 

x.PrinttfCo'. 

BFiMxt 23- 

rWSetecr 3J" 
y*kotoae:... ns*- 

FitmwareCotti. 1& 
MFIoRCACMlle.5 
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The unique 

and valuable 

components of the MicroAce 

The MicroAce is not just another personal 
computer. Quite apart from its exception allv low 
price, the MicroAce has two uniquely advanced 
components: the powerful BASIC interpreter, and 
the simple teach yourself BASIC manual. 

The unique versatile BASIC interpreter offers 
remarkable programming advantages: 

• Unique 'one-touch' key word an try: tha 
MicroAca eliminate* ■ great d*al of 
drtumt typing. Kay ward* I RUN, PRINT, 
LIST, etcl have their own oingle-kay entry- 

a Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when you try to run 
them. 

• Excellent string- handling capability — takes up 
to 26 string variables of any length. All strings 
can undergo all relational tests (e.g. 
comparison). The MicroAce also has string 
input — to request a line of text when 
necessary. Strings do not need to be 
dimensioned. 

• Up to 26 single dimension arrays. 

• FOR /NEXT loops nested up 26. 

• Variable names of any length. 

• BASIC language also handles full Boolean 
arithmetic, conditional expressions, etc. 

• Exceptionally powerful edit facilities, allows 
modification of existing program lines. 

• Randomise function, useful for games and 
secret codes, as well as more serious 
applications 

• Timer under program control. 



Aam ^BB ^| Licenced by Sinclair Research Ltd, ^_ 

Microcomputer 

for everyone at 
a Micr o Price 

The LMkrofkeJ - a new generation of 

miniature computers 

A COMPLETE COMPUTER 
for $149.00 for IK Kit 

Post and Packing FREE 

(Add 6% Tax for Shipments inside California) 



• A 



• PEEK and POKE enable entry of machine code 
instructions, USB causes jump to a user's 
machine language sub-routine. 

• High-resolution graphics with 22 standard 
graphic symbols. 

• All characters printable in reverse under 
program control. 

• Lines of unlimited length. 

'Excellent value' indeed! 

For just $149.00 (including handling charge] you 
get everything you need to build a personal 
computer at home... PCB, with IC sockets for ail 
ICs; case; leads for direct connection to a cassette 
recorder and television (black and white or color); 
everything! 

Yet the MicroAce really is a complete, powerful, 
full-facility computer, matching or surpassing other 
personal computers at several times the price. 

The MicroAce is programmed in BASIC, and you 
can use it to do quite literally anything, from playing 
chess to managing a business. 

The MicroAce is pleasantly straightforward to 
assemble, using a fine-tipped soldering iron. It 
immediately proves what a good job you've done: 
connect it to your TV ... link it to the mains adaptor 
... and you're ready to go. 

Fewer chips, compact design, 
volume production-more power 
per Dollar! 

The MicroAce owes its remarkable low price to its 
remarkable design: the whole system is packed on 
to fewer, newer, more powerful and advanced LSI 
chips. A single SUPEB ROM, for instance, contains 
the BASIC interpreter, the character set, operating 
system, and monitor. And the MicroAce IK byte 



RAM (expandable to 2K on board) is roughly 
equivalent to 4K bytes in a conventional computer 
— typically storing 100 lines of BASIC. I Key words 
occupy only a single byte.) 

The display shows 32 characters by 24 lines. 

And Benchmark tests show that the MicroAce is 
faster than all other personal computers. 

No other personal computer offers this unique 
combination of high capability and low price. 

The MicroAce teach-yoursetf 
BASIC manual. 

If the features of the BASIC interpreter mean 
little to you-don't worry. They're all explained in the 
specially-written book free with every kitl The book 
makes learning easy, exciting and enjoyable, and 
represents a complete course in BASIC 
programming-from first principles to complex 
programs. (Available separately- purchase price 
refunded if you buy a MicroAce later.) 
A hardware manual is also included with every kit. 

The MicroAce Kit: 

9149.00 with IK COMPLETE 

9169.00 with 2K 

Demand for the MicroAce is very high: use the 
coupon to order today for the earliest possible 
delivery. All orders will be despatched in strict 
rotation. If you are unsuccessful in constructing 
your kit, we will repair it for a fee of 920.00, post and 
packing FREE. Of course, you may return your 
MicroAce as received within 14 days for a full 
refund. We want you to be satisfied beyond all 
doubt — and we have no doubt that you will be. 



280 A microprocessor 
chip, widely recognised 
as the best ever made. 



Sockets for 
TV, cassette 
recorder, 
power 
supply. 




Your MicroAca kit 
contains... 

• Printed circuit board, with 
IC sockets for all ICs. 
Complete components set, 
including all ICs- all 
manufactured by selected 
wo rid- leading suppliers. 
New rugged keyboard, 
touch- sensitive, wipe- clean. 
Ready- moulded case. 
Leads and plugs for 
connection to domestic TV 
and cassette recorder. 
(Programs can be SAVEd 
and LOADed on to a 
portable cassette recorder.) 
Mains adaptor of 600 mA 
at 9VDC nominal 
unregulated. 
FREE course in BASIC 
programming and user 
manual. 



JOIN THE REVOLUTION DON T Gtl LtM 
BEHIND - ORDER YOUR MICROAGE NOW!' 



I Send Check, Money Order or quote your Credit Card No, to: 
* MicroAce 1348 East Edinger, Santa Ana, California, Zip Code 92705. 
or phone (714) 547 2526 quoting your Credit Card Number. 



Amex. 
Diners 
Check 

Money Order 
Master Charge 
Visa 
Card No 



Quantity 


Description 


Unil Price 


TOTAL 




MicroAce Kit IK 


$149.00 






MicroAce Kit 2K 


$169.00 






Manual 


$10.00 






1K Upgrade Kit 


$29.00 




Shiprnen 
add 6% 


IS inside California 
TAX 


TOTAL 





Exp. Date- 



Address- 



L 



. State. 



_2p- 
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ADVANCED 

CXIMPUTER 
ODUCTS 




"V-DR1VE" 



THE LAST WORD IN 8" 
RQHT-DISK ENCLOSURES 

THE VlaTA *1W» nWPf OMK M1VE SUBSYSTEM 




mi 



HO 



NOW SAVE ON 

TRS 80 ADD-ON 

ONLY $299.00 

2 0RIVEOBLE 28, !S 2 FO|Z79.0Q n 

4 DRIVE CABLE. . 39,95 





MINIATURE COMPUTER 



LMRrofkel 



WJ^ 




g 

z 
o 

EC 
I- 



g 

Q 
< 

IT 



A COMPLETE 
COMPUTER 

aSJJlKKIT ...149,00 

ax kit 169.00 

Manual 10.00 



The Vista V3QO Printer 



$1895 



THE VISTA V-200 FOR EXIDY 

P"c* Sta/lino av Vm aj 11 1 99.00 



IDrvi L'Ert ■ , .J*0u ) 



EXPANDORAM II MEMORY KITS 

* Bank StJeciaCue # Us«4i 16 200 ns 

* -'■■ ' ''■ '■' ■ v* ;: ' ; ■■■■ ' 8VGC '■■-'■'■'■ 
*■ PnanlQin »*££i* * Up to 4 MH* 

ExpandO E>i K i i -z 1 161 As Mm £ Tested Acid ££0 
16K £243-00 4BK $435.00 

32* SZ&9 00 6dK $505.00 



$39.95 TRS-80/APPLE $39,95 

MEMORY EXPANSION KITS. 

4116 s, 16K (200/250 na.} 

1 C If S pes for *3*fl5 »tj n nu 

QH w/ms1 rue Mors 5 iumr>prs H II IWI 
1V " Call For Volume Pr«mg ■ ■«■■■ 

* SptiOaJ TRSSC Schematic 5 4 95 

* Expansion Mf?rface Schematic S 4.95 

* Enoansion interlace Connector 7 9S 



CENTRONICS PRINTER 

Medal 737 

• CenlfflfMcj. compfeifl pmntar 

• Th* 737 h*s pteryin.no Otch 
and compare ihe failure? 

• NewlQwprtc SB33.O0 




ATTENTION VIDEO HOBBYISTS! 

* BOX builders 

* USE AS REMOTE TUNER, ■TIMlrfl 

* FULL SCHEMATICS AVAI 

* FQ R OM LY J5.BO' - F REE W'PURC 



A R«»iw 5B«iA •^'cMw Mow* di To PraHuWI "-r Fa«awng 

NEW. UNUSED COMPONENTS 

Finn Thi Miiajrai Mriai CiitaHa ticartir 



' '■■ fHIWli MB 



3 3*1* Ott» Mxur AV Hr I u 

4 liH i3w- n "* firm Waling 




AILFOH 

7495 



Catf for Volume Discounts 



COST FLOPPY 



DISK SUBSYSTEM 

. fOB 1 PO-fl (3l WST* FICOpy CanirM 
K<H$>1 001 Caw* Pcnn-r S^flpi^ *■ Cflfjr CP W 
04K OiifBling S>i*cn Anc-ml-T-^ 1 '•■fjirt 1 
WaHul YVOW 5«M1 ■ 1 4 W.CW 

* CHECK CWH HDtn III* riltlMI PN THU IMC* 
SAVE $30000 .S1TSBQQMHJEJ 



WATANABE MIPLOT 



5 4 » dVUffJ-lntQj 



RAH BOARDS SPECIAL 

IBK Aflalr Hit* C r-.art. : RAM B«ar>4t 

i. i ti..i«t »i i a. as. Unlaili4f 193 « 



16K 



FLOPPY DISK DRIVES 

random Tuim-i o»" Dim D.iv» 3499-5 

M PI 86 1 4V, *S inAl H> ■' ■■ 

Sn«S*.'l 5A4&0'5'-"3.5tra**p 29500 

5 h-jpi n aoc'/nc i R a~ 4*5 CO 

5«m*r,i Shujarl CampaiiBl* rJ«J»l F QO- 1 JQ-BO 439 OO 

PERSCt Modal 27T Dual 1 HSW 

^■AMtjO,$IEME«S S^" &.-.'#• !WO0 

MPl MSaVOu*!. . . HficG 

WANQO/SI EMC N & ;*2 OiriJ S l i" 3B i 00 

W*HOO/5I.EWENB 8? JKUM 

MPr B I DouVl Track 0»n utv Sir>jli> SirJ«. 90 TrlCU 57 S M) 

tf PI 9iT OouWf Track D»n uly L>0vbl* Sid*. 1 60 Tr*Ch 4'f i DO 



WOOEL 

9600* 

Q6KI 

9501 

KOI 

BfiDl 

W04 

SdlO 
951 I 



Q5U 

9S30 

562? 

9&27 

H» 

9A?9A 

96 30 

«*Q 

M&O 

M101 
9670? 



MICROMODULE PRICE LIST 

NO DESCRIPTION PRICE 

S<ngic Beard Mo.itOripL,:*' W95 00' 
4avanCM &nrjie Eta Com D .P3DOSI S35 00 

1 6 S«l MotX- Boira * 7S 00 

Card Cage 75 00' 

ft Sttl MPI»*r Bo»'C '0000 

r>0*.er Sucplr ?^5 00 

rX Inpul POttf I 5-jij: . 3?i 00 

li . i T Praia B&arrj 39 00 

*ii|rt P»ocr**»Mnnnf Module *Bi 00 

BvH«TDd UU4y Pta\a Qot'a *S 00 

3?K EPBCMrRAJJl Modylt ?5000 

eOftt/M PMgqrarnm.nv Mrid ?50 00 

■ E. Channel Parana ■ i ■£» M«jyia 349j 00 

3*'i*i'P»'ai-*i I/O UvduKr 325 00' 

IGK 5fl»l-:PI*V Wlcd w *a?0nj 3-35 W 

33K SlAtC HAM 45lVu 695jDD 

.l?f, 5'ii._ mw !X". MbOO 

C',':; H±'eiM-.f i&aoo 

Mi...i--!.f Pi eg r a"i ina tx* T.rnen 395jOD 

a Ciannti Dv.f.if ^ &r ■ a i Mod M5 00 

ineilflirtt Tape CsSnlrOile' 5SQOD 

3i;-iJ MO WSdulf ?7JOO 

Cwitact &enj"f Mcdum JM DO 
tJWPOPyj,a7£D BO-fl^OS 'Afw Jtmr* 



"'tu ^799 CO 



• 7? ao M 1M0 

1 J2 Char, l nit 
. 5*F.r«r GMBA 
WITH »LL OPTIONS ACPIWICE *>09D.OU 

Ooi«A"U' Tei^h*a*5*"«nftjir#nn>;QCHaiii £5000 

Optica 5" H^i 5r>rM P-iw- *d'flnr,* t ri'ar^T > 5O00 

Opi*o r Tcatiar f#*s 5000 



UV "Eprom" Eraser 

~ Model uv»-1l£ S6&.Q5 

its J Epnom'* .il i le 

\ EtgchetJ Dy 4byer)f'>i 

ixppience 

Mod.lS-SZT,.. *3SS.fXi 

Ji-ial Modo i 




S-1 00 MOTHERBOARD SPECIAL 

8 mui exr>aodablQ w.'9 conn. 

recj S&9 96_ NOW S5£ 95 



^HUGART DRIVE 

« tpKHJ Hut *I"H- '— r-Tv W'l 

a ft' D/iTfj m*lh DivD'a -CHrn-fj. 
a 'i" [Js, Wii' ■ *■•' r 

*CHECHOUR FLOPPT P»SK pftlClriC 
OMTMS3PAGE 



449.00 

ALSO 

fl- ilEW E H£ 

FP IJt>B 

ait/.DO 



ACOUSTIC MODEM 



D' CAT MODEM 



NOW AVAILABLE 
S1SB.00 



MONITORS 

SanjaSiiJCx 

Ci«m PnsvBftrjh 577BCa 
San to Wi3 CK 
&Yr 279CO 



5a*re vm j&mi 



icsoo 
2'900 



sv>f« :•}« *:■■:■ 

15'IWVY 
&ar*»0 80'a 

i3 n CQie> 49900 

Lt«d*i IJ" 1*1900 



DATA BOOKS • COMPUTER BOOKS 



>3SDi£ Waiter 

INTEL Balaeccf 

INlEL Mr.i^ivi^j 

ULI - OttOSHf I0OKI ■ 



80BO* Preqrarpmwig 

fcKC Piigramming 

S.SO Prcg'imrning 

W II Stn** RtH MCDCKtilWH »:6«DBr 

Vol IIP 5om* Hi** S^«een □**<•» *■ a-T«r 

nhn tr> Mtfroa ViH III' 

OOU PfogrBnuiung 

fBOW Pfojrn i^mng 



■5 9*0 

1600 

.--L.il 

IS M 



SALE • SYMX COMPUTER BOOKS ■ SALE 

r.v33 da"-*-, i ■-■-.-,■ 

illrc ia Pprvcn*i A ILs -^ CranpuiJifli "?Hi 

UutQOrOCtwaF* rr r>^ Op* la S-rK"i"* > ? 95 

M*'EP&c •-.*!»■ i nciili" -nq T»< fwnurt S Ml 

."-T^O--: l?W 

p't^i mm .n.g m tjjooo ' 2 « 

P>DQra^"rr, a in»S10? '3« 

CPU tiar^itvia" '3*4 



FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES' 

1 . PrOVen Quality Factory tested products only, 

2. Guaranteed Satisfaction 

Call For Special School Discounts 

1981 CATALOG NOW AVAILABLE 

Send $2.00 tor your copy of the most complete catalog of computer products. 

A must for tha serious computor usor. 




MICROPROCESSORS 

via? oo 
laaoo 

I0 7S 

i43d 
tan 
law 
kits 

fijjO 

1999 
•4 9ft 



»0t* 

y»p j ■:•■:-.„:. i- ■ 

tm$ hom-jl 

CP'fOO 

IHJ&100 



i BOOB i '■■: 

M02P 

«35 

BD» 

H.ia 
BtaB 
C669 
SDdA 




1*35- 

irw 

II H 

4994 
SJ-JB* 

ADVANCED SUPPORT 






v- ■'. 
t?9ft 
J991 
3ft 93 
3395 
3940 
3393 
3940 
3593 
3940 



54 99 

3 91 

21a. 



HMI311 

!Ki3 Uii> '.nrg ?»9a 

VfoZ,'^ DMA Corl" cfla> 'S93 

AM71i L 9Jr. r fi-.j. m.fivp- 1ft 93 

Z*&0 SUPPORT CHIPS 
^ooi»iO ZSHHc 
ZaoA-PiO iqm«i 
iao-CiC aaMMj 
SBOA-CTC iDUm 
?d0-0h* ritiHf 

fdOAOMA .IjMM; 

".rJo-SJOO J^Wtlj 
JftOA-SiO.O aflWHi' 
ZflO-SiO-i 7lV«i 
7JOA.SK3.I ad Mm/ 
ZaO-S!D.-a 5 5 tfrt/ 
ZflO-SlO/3 4 0Mrti 

BOBO/8085 SUPPORT 

■iflfi/atHifO !a» 

8r53i O-i'h Epcii S4 95 

S30J O,,! H fl rti Cqim 
.?."'Jti .'45 USDeuKi^ 
S?1?e0nirQ 

8Zi6By*OiT-n 
•J9;4CkXka*rt 
t?2*-* HUH,i 
S?I6 Bv^O-i.r- 
3TJ6 M O-.xa- 
SJJfl 6)4 C&ftl'i- 
9?H Sri CAfi 
B351 Piog «fO 
BJ5D irtr Tune- 
H5& Piog no 
■HST Piog QUA 
; ;:'.i p-...| - 

«r5CHTCflrtlrrjJ»t. 
HJC Prog K»iOc*0 

B&00 SUPPORT CHIPS 

CB ID 13ft f BEIam 

EftZO PIA 

tftjl PIA 

ES2B I*-:*.--, IM 

*5Bl4-l a^KBEp-wi 

C&4 1 ■Hu4&'jQa CRt Ctiri 

cSaJ'CourCAT 

basOKlA 

>CB53 St'Ji Aoapra' 



MC6W4H 

E£04r 

SHIFT REGISTER SAL£ 

ri'JJV i 49 ?535 



.-.■.'. 



3527 



• 4a 



?51 .-v ■ 44 3529 

2A24Y >49 3529 • 49 

3533 < 49 

6502 SUPPORT CHIPS 

tSJC °ia r m 

6577 MuU 1 F. « 

6iiD W? W3 004. 005 ? 1 SS 

6S3? 19gB 

«4£i> 1995 
PROMS 

J7QS-G &W «l 750 

I703A 493 

3733 44 93 

27T«-3y 
37lDr3V 13V 
375B'5V 
U03AO 

&30AAO 

iHsaio 

0Z--S 1. 1 4 S »J it * iT& 

975^73 37 » a 

B755 7g.-isrj.^4 na 

fl3$l»&17«4 lOCl ftS 

«SJ3 ■ e 9: 

BJ513M 1*9! 

9J5UJ '<» 

745U7 9* 

T4S4.lt 13* 

74S4TJ U9 

7A5S7Q I4 9 

745571 149 
NOTE W L {ill OGfi AM PAOM5> 

CHARACTER GEN. 

Jao-OOi iSViUBpei 930 

SljJJCOilSKLo**- 1093 

JV J-Atmnbtfi L:*«. 

MCMUTl 

MCM65T1A 

haCMUT* 

IWCMUT5 

MCU6BTA 



1995 

1993 
U93 

TAfli 

390 

it9» 
490 
490 



■493 



14*9 

U ARTS/BAUD RATE 

mtUlfliS. 17-- 199 

AT410I3IW! ■;■- 4M 

At MO '4* '61?.5'4t. bi5 

*T-5i0t5* . >.M». I I' 

TM5MH ■■>. '.-■ 

IMBaO? 

IWS403 

3130 oftRT 

1ALE TR14T3B, .... 
WCI44" 
47M 
.1. D ' 'm i 
COM 5016 
AMI1U3 
IMS 9230 
KEYBOARD EHCODEPS 
Airs.sarE 137ft 

AYS- 3g4X »3 7S 

HOD 165 993 

74CD23 993 



STATIC RAMS 


JJLWjL^feo*) ■ 




1*4 




u 


2961' < JW ira 

J 1 * HL-SSO-li 4i>4S« iu in 
SI14L4!WH". |4Ma.J IM if* 


■:. 






< f- 


4d44440«. 1 * a iti 


4 7ft 


['■""-'l. 


'T 


■-,"■ 1- 


n.-'i 


•vani4- i«« »0J* 


in 


wpt<jgj< IJtS ■■•,• 


10 ."5 


I'QI US ' D 


in 


P7lJi-*J*jil.4V™i a 99 «,!'. 




^ll!..,itujl "■.■ FH 


rj» 


7'4PLi^FVw iiti'a'/ HiiH mii' 


ly«9 


IJ-ai 9 -J if- » T'l 


a:a 


■,.- ■. i. lias ig« 


10 IO- 




DYNAMIC RAMS 


nl J-it. ir.^ iig R-i 




iaiKa.4ifa 


ii 1: 






40M4K! 1..1|Ph«i 


4WS 


4«0 4K . 1 .:? Pirn 


1 


13H4H, i ■)- P» 




.'l|)HH! < lhP< 


A ■ 


iWrax,. i >fc(i-. 


*Hi 


»ai 1*9 -JK irui 
■976* 1 U9 D 1 *!*. vs_$ L 


«n 


■'"■ RAMS JH 




v» .1I9SI 59.95^/ 


n^ 




SOCKETS 


■ fi*t 


| **■ Wrpp J L.«*m 








J* 


: ' 


!* 


;■ 


IB 


J 4 






X 


n 






» 


f4 








IB 


a» 




H 


4] 








ia 




'i» 




H 








I IEBO INSERTION FORCE 


|i*P^ 1SH WA*W« aQpjM 


■■ 



FLOPPY 01 SK I/O 

1T-1 Ot ft IM-.IW, 3493 

jP«1^3r*tt FlMW. 4995 

1f-fl1 OvllFftpcrr ,'r-i'- 

lT91fli uWFlopn 3493 

.,FTr."rri5rv«i, 4993 

A/D CONVERTERS 

Sl.'M n:-.i U.ij', f3SO 

Rt01 ipoXlnanr J3» 

ar^aatu IS • 1350 

S*3o Von hi f r#o Cvrt ? J$ 

tfiaj 1 Lt^'iKD 139a 
imOflLfttcr jw 

1*OBLftai>i 595 

OACp-DlgA 595 

OACOB m95 

P*C '00 ia4s 

TV CHIPS/SOUND 

*■«■ AH - j K- ' r- Li*i^'.-. tl VH 4.)'. 

av jb-9 1 f? CdV Cor ,imer J 93 

ay jmjd .1 ' FlfuO'K* Clamr B 95 
*VM60fr-i Vfettutami 950 
»»HMf'i 5i«r.«g<li>t*> 59* 

AVJXH '0 bound Crnofator 1 7 95 
5N7M7T 1H5<H,«0*naial&* 395 
MM3JJU h '1 iVSrnrPOfn. 9*4 
■ViMMn'JPia-K'**'' 395 

L M*ftflM.Rf M^iflyiilW 395 

WMfinooMicceiBrrv 595 

VM3n04CH»-Kt5awi 375 

nFMi-, ¥ .ri.*XjM B95 

WAR JLiQdulAHV ?9m 

WAVEFORM OEN. 

BQja fumr*p Or- 39& 

^£4074^00 3 93 

.M-.i-iM.:::- 193 

KMLTDO- F uk L=fi Ganaraiur 3 35 

SHIFT REGISTERS 

UM5QQH OjiI75 90 

MW?OH*l n jl-."ju 7 91 

MM5Q60* OuJi ITB 2 95 

3510A Oval TOO 195 

M4r {Mi 90 4 9ft 

3341 DuiicO 
3351 4Q ■ 9 FIFO 
3357 OuKM 
B403 IB a 4 F«FQ 
940S 1-. tw S*a„i-\r 



LED READOUTS 



3347 



-'-.■:*: ;■■■>:■" i ..- -*- 




Caw cm 
i>- *a 



IU C-aa- L j^- Mdt a«a r* 
)«. ..— t*w- kUHHV 
JK frw f^-na-CAlH-e* 



IC SPECIAL PURCHASE 



UP I3SOB Jft^*nila3Mw1ifllV 
>CM ftMi Pi niii on SlotWaii'i 
Cr^OS LED S"ft»aieri, r T*Mi 
CM 7207 Ofrc iiaiCf C=nic #1 
Sr-rn Chh.:*-> CcnjnUu 
<M 7709 CaWh tie "-E ■j-o- 
1C1 7 "07 3' J Oh»I 4,0rLtD 
K/C14433P 3' * Ofln A.D Cafl.anr. 
C4. 8Iti Veiiaao' R*i»«aiTrti 

l V ■DlDr T Gir^ndFii,-lC 

Cm 3ooom Ojio *n^>n».i 

LM29l7NFnm lOVrMCorn 
4Y-3 J3304i,aQn DMM 
AV-5-150I 40MMJ: OVM 

VLW 4iji.o Kiy-r- ^.-»-~* DalHllCM 

i^SOft 11 .ft Pre^MM 560QI 

Gn3Mftr.r.j"-i*iM.rmtr 

UL 1 :001* - r VLtrirtai Dn.ar 

3»0l*L4 

MCM 1 4503 fi4 cli 51*1.1, Ha« 

MDC 1 0O1 4414281 CSW Cbplai 

5PA33 CVtrfl- Ceupwi 

IN 30*3 CMD3 5#l^h OBST 

VA3045T4in.» Arr aY 

TR lanjAUABT 

MP 1D0F Dyn Mam SivH Peg 

373ft Cat O Circu.l 

57*3 Cat Con C-nMil 

33 1ft TV Cn O-io- C.icuil 

BOftOA ft B-i CPU 

93S2< ,; . .* iiji; mam 

ft700CJft&i AD 

3TM ftlA270ft EPP*OM 

WM5780WPO 4 1 1 ;C? 1 Q 7rTMS 406* 

4rtrl Dmirr^ 23 Pin RAM 
E604.^PO 41 4r4#27.-36WrMK *0K. 

4Kal Ovna/ii'C 16 Pin 
N«* nii-cii' t:-:.k Tip MM aflifti 



2 I DC 

9 ' DO 

^ 90 



'330 33 M 

ia9Si4ft9 I/I'M 
MKiO^^-t .1 1 TC 
LW3J3H 4 95 

MCI3/7 B95 

MM57Sft-4A,B US 
LM3TI ITS 

■■MIKi 123 . 



vMJif 
LM33D3 

LM 433ft 

ML 4 ■ Jib 

flC4«n 

C0MW2T 

r.OM hj 1 r 

OAClDO 



3995 

45 93 
15 05 



■ 793 

ft sa 
74 93 
9 95 
593 



CTS DIPS WITCHES 

CTSTOS-J 1 75 CTS70E-7 1 75 

awotH if* cTssoe-e 195 

CtS30fr5 ITS CTSTM-9 1 95 
fl$70Gr-5 1 73 CTSJOe-iD 1 ftt 

CONNECTORS [COLD, 



Sd ¥■ M(»J Sa^r 
22/44 ',v Y. -j ■ KIM 
43 M WAV. S/T MOT 
M icoS 1 do Cflwaeiuf * 
•i0 "CO S- 1 DO Cooraac- 1 



GBO 
4 95 

19ft 



5. 1 00 Siund Oaardl 
J BO CPU7|Hh*caJ 

bwwacpu 

>6KSIitcRAM.7lH| 
UKSli-cPAA"(!T4l 
BK Epicm I270fl| 
i To? Er>wu Baaro. 
j7aS'i7»e Ejy*«i 
JTCitima Ciijia . .. 

ACPPnuoftl QMConr ' 
VKIffSrKOPrBlP - 



S54 95 

34 93 
34 95 
2995 
3-9.95 
J4»5 
30 00 
34 93 
34 9ft 
37 95 
3320 
2995 
IB 95 



ACP ri-tandaii */Car.i 
"3 M*: W5linKfenfi:iiVVMCi3295 
■) S'iM Wflln» Board MMCl 3995 
8 5m» Mgshai i.Ei4iandtaM*l' 3*95 
Pt«e Teen em-b EtoarA CAti 
V.MC Floppy PCS 04 95 

ii-ihvQwr. . »a3 

51 M^AYS'EBl p| Sdund Ed 34 95 
*agl» 5«|fig Bfl 7435 



COMPUTER SPECIALS 



•rtSCO' 



U HfS'. 



.'IB* 



ClOnuCFlCD 5t! 

Hanj;r>nl»'33rl 
Pitcal PaKreflftflina 
'P&I 1 CTO El J&ti RO 
Aahmi OP ftcoo 
Canlrcmca Miod S 1 
jm-: K5 >?0 



Cad'iflAi:! 737 

fViriMiTiT-lDO 
r,»AC#n T-300 
5>iT09' Monitor 



995 T9S. 
■099 

SHU 6290 
CALL 
I9B5 1S95 
3.J95 I6D5 
995 975 
^93 333 
995 795 
13491130 
1093 943 
-J3 735 
«93 TB4 
999 E25 
349 449J 
1-50 1033 
1«9 1.1 
933 fi9tt 
373 349 
395 323 
230 169 
295 349 



VERBATIM DISKETTES 

THM&CEflTrFIED ERROR- FREE! 

■ ib iur.i! uiiu itHim iiibt nut >y, 



•j»3 

iii 

7 95 

995 
9 95 
34 93 

ti 95 

14*3 
IV. 
18 95 

7,95 
1595 



■ * .» VfLtnnj- I hi Bv « 

tfj 1* It ir»H*nJ U^'Sdar, 

• illTl ilUiHfllFlUJ'T.'l'atlE Ji«l 

*■., a.iuiifiiraKiHiiriiii 

V" Vi ■»« 1QWK 

"" ■ s m>i«U AdM .t 

1ft ItS 'ln»»r1 u '-.Oai 

• « ruEU ::.hi nHI Htlil HNlirr v, 
)» fll J> 3*1 r*«a 51 4ii un *J 

VK 10 iahrfT*l>3 BA14 (MUHil 

Mil IB kj* H« Mtry 

• 1 iir. ctriFrEiiuimu 
r.-»»3Crj' !►*! injfOf.i, )T4 

•■--.- -. 



»71« 
UtH 



S95 



SOCKET SPECIALS 

14 Pin wr*v?L 9 3! 

?0 P.n w.'*-3L 7! 

1ft Pin Alt 1! 



Clll P«r ^Jjr-HI 3CH1 



TERMS: Uaa cntrX MX VISA 
AMEK, Cfl u COD COO nqmrn 

JSS rm»tib CtiaraaOrdci jUaau 
niljCni a/pri^nsn e^i, Foiaig^ pay 
U S Funda Ordai' Or priofia mad 0' 

TVnr minimum iigco Aaaac ^ 
C Jdo iF^QAlina itUj* ard pheoa net 
5HlPPa*IG y 5 A add S7 00 1*1 '-lai 
3 Ibi t v hrfKi ladd 30* ifri add. 
I&rul .p* Far an HH TQC 10 Md- 
r^nal: Iba FQflElQN Add l OS in r> 
ping atQiandahg COD * 51 B5amra 



■ wjtvacr 40 pi-c 



RETAIL STOHES OPEN M ON SAT 



STORE *1 1310-8" E E0>ng*r, SanlB Ana. CA 937Q|b 
STOFfE «2 S74 El Cammo «*■< Tuil.n C* S26fiO 
Vr a fi t aj i«j w Tnitibia Hakd. San Jo*fl, C* 931 31 



SpawHui ng .n S"Trt 
» |40A| 940-7O1O 



102 



P.O. Box 17329 Irvine, Calif. 92713 

Direct Order Lines: (714) 55S-881 3 

(800) 854-8230 or (800) 854-8241 



CIRCLE a ON FREE INFORMATION CARD 



FOR INTERNATIONAL ORDERS 
1310 E. Eoinqer 1/141 9&3-06U4 
SantaAna.CA92705 TWX:9«K>95 1565 



7400 



5N7400H 
SN7401N 
:■:".--:■.■.-* i 
W7403N 
W7404H 
5N74G3** 
5M740CN 
SW7407N 
$W740aN 

5*741 0« 

5*4741 2 J* 
5*74 13N 
6*174 HH 
&4741GN 
SH7417H 



5N7421N 
5N7422N 

5K7423N 

5*«426*l 
5H7437h 
5H:429*d 
ShttaOH 

SH743BN 

SN7441N 
SH7443H 

5K7444 N 
5N7445N 
5M7446N 

SN744AN 
SN7450N 

St.?-!': 1 -!; 

SH7454N 
SMTJ59N 

SN74WN 
SN7470N 
5W7472N 
SN7473N 
SH7474N 
5N7475N 
5N7475N 
5N7479N 
SH74B0N 
SN74B1N 
5N74B2N 
SN7JB3I4 
SN74H5N 
SN7+B5N 
■■-■-■- 1 <■..", 
&N741HN 
Shl74fi3N 
SM74fl?M 
5W4B3N 
SH74$4N 
SN7495N 

SN74«K 

3N74y97N 

SN7*JD0»ir 
SN741D7M 
SN741D9N 
S.-U ? ■*- - ■, C-rj 
5N74S2IN 
SH74TJJM 



SN74125N 
SN74125W 
SN74T26N 
SN74I32N 

SN74T3W4 
SN?*14iW 
SN7*t42N 
SN74.43*4 
5N74t44ft 
SN74I45-N 
5N74147N 
5N74S4B*! 
SN74I30N 
5WT4I51N 
SHJ*l±2t* 
SN74J&3N 
SW4154N 
5N74I5SN 
SN7*I56H 
SK74I57N 
S*f74'l5*N- 
51*74 18DM 
5M74!5tN 
5hJ4iS2;Ni 
5J+74163N 

5*iniB4W 

5N74156H 
5N74167K 

5W4170N 
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AEMVNCED 

COMPUTER 
RODUCTS 



Apple® II 48K 

Apple® II Plus $1250 

DISK SYSTEM SPECIAL " "" V ** 

App,e II Plus wiSK Supefmod Video Modulalor 

Disk II w/Conlroller Integer Based ROM Card. 

ACPPBICES1SB5.00 



BECKMAN 

Digital M ill ti meters 
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APPLE™ 
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TYPE-AHEAD BUFFER 
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NEW APPLE SOFTWARE 
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A ATARI" 800 & 400 

Personal Computer System 

$825.00 
$449.00 



ATARI 800 
ATARI 400 



SEMICONDUCTORS . 
$PEAK**tV**-£^V 

DIGITALKER 

Speech Synthesis System 



ATARI aOOlndudv* Computer Console, BASIC Lang. Cartridge, BASIC 
Language Programming! Manual. BOO Operator's Manual w/Nolsbook, 
1 6K RAM Module. Power Supply, TV Switch Bo* 

'- ■— ■ ', ■ 1 — L(«— c 11 M 



■>^C-.i '•: '■!.■• 




DfQrTALKCn^ DTI 000 34-* e 
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5IHGLE BOARD COMPUTER SELECTION GUIDE 
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Texas Instruments 
99/4 personal computer 

Superior Co I or,, Muse. Sound A Gnpfucs - 

4* Povf^rlul EvienclflO SaHC- 4JI Bu-"T-ln 

Hn*t' Special TV 

Adapter Mil you w 

you* eiualincf TV Mt 

as a coflnpuSercUsotay | J 



I Samlfwwli iflfcji 



P.O. Box 17329 Irvine, Calif. 92713 

Direct Order Lines: (714) 558-881 3 

(800) 854-8230 or (800) 854-8241 



CIRCLE 8 ON FREE INFORMATION CARD 




INTELLIVISION 

ACPLOVfPBlCt 

$259.05 

SAKE CAATRIOGES 




FOR INTERNATIONAL ORDERS 
I31U b- tmnqisr u 14} tlr».*-UE . 1 

Santa Ana. CA9J70S TWi 9io'j4:. i',i.-. 
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TECHNICIANS WHO USED TO BUY THE BIG NAMES 
NOW BUY THE BIG NAME IN LOW PRICE 6 



ERS 152... *1.20 

ERS154 *1.80 

ERS 165 *3,35 

ERS 180 *4.40 

ERS 195A *2.00 



EXACT 

REPLACEMENT 

SEMICONDUCTORS 



Smart technicians who want Exact Replacement Semicon- 
ductors with prices that let them in on the profits are turning 
to ERS. A new and comprehensive series of guaranteed qual- 
ity semi's directly distributed by MCM. ERS prices are lower 
because MCM cuts out the expensive middleman, and most 
parts are sent right to you United Parcel within 24-hours of 



ERS 236 


*2.30 


ERS 238 


*4.35 


ERS 291 


*1.30 


ERS 703A 


*1.35 


ERS 712 


*2.25 





your call on the toll-free hotline. And ERS quality is backed 
by a replacement or money-back guarantee. 

Let yourself in on the profits. Order ERS directly from MCM 
today, or call and ask for our complete ERS replacement 
parts list. 



Distributed directly by MCM. Call Toil-Free Number for immediate UPS delivery. 

1-800-543-4330 E 1GI 1 1-800-762-4315 

National Watts ELECTRONIC PARTS Ohio Watts 

CIRCLE 56 ON FREE INFORMATION CARD 



TRS-SC color computer complete 16K memory 
conversion kii for 4K system $59.95, Instructions 
only $12.00. CULPEPER COMPUTER, 502-C 
South East St, Culpeper, VA 22701 

■OOST CB/HAM modulation/range. Free plans/ 
kits catalog. "SKIPPER", Box 130-F5, Paradise, 
CA 95969 



FUNCTION GENERATOR KIT $59.95 
Auto-Ranging Cap-meter kit $79.95 

PKone 415-447-3433 

Write or Pliono for FREE CATALOG. 
Average L minute Saturday call *■ 2l£. 



nAf^E SriENIlFir INSIRUMfNTS 

UrtVJt H q> luStX LlVtRMORt CA "MiiO 



DECODE Morse and RTTY signals off the air with 
new Morse-a-Word or RTTY reader. Morse key- 
board also available. Kits or factory wired. Send 
for details. MICROCRAFT, Box 513R, Thiensville, 
Wl 53092 (414) 241-8144. 

PC B as low as 15$ sq-ln. Free drilling. INTERNA- 
TIONAL ENTERPRISE, 6452 Hazel Circle, Simi 
Valley, CA 93065 

2718 EPROM $11 programmer, hardware soft- 
ware plans. Send S9. CARTIER, 6844 Nashville 
Road, Lanham, MD 20801 
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HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business Write today for facts' 
Poitcard will do. Barta-RE-M, Box 248, 
Walnut CrMk, CA 94507. 



PC boards, G-10 C-clad, Prototypes and produc- 
tion runs. Full services. Quantity discounts upon 
request. Free details. NADC ELECTRONICS, 
P.O. Box 8836 Detroit, Ml 48224 



TRS-80 color computer Morse code decoder pro- 
gram cassette $15.00. FRANK LYMAN, 12 Reser- 
voir St.. Cambridge, MA 02138 

EXPERIMENT with new SN7648S sound chip. 
Console plans Including pinout overlay $1.00. 
HOLMES, 5451 Meadow Cir.. Huntington Beach, 
CA 92649. 

SAVE 90%. Build your own minicomputer. Free 
details. DIGATEK, 2723 W. Butler Dr., Suit E, 
Phoenix, AZ 85021 

G.I. surplus test equipment. Top quality, low 
prices. Free list. DISCOUNT PHOTO, 435 Bath 
Street, Santa Barbara, CA 93101 

SOLID state sump pump control, ends switch fail- 
ure. Plans, $5.00. P.O. Box 519, Mentor, OH 
44060 

TELEPHONE bugged? Uncle listening? Don't be 
Watergated! Latest countermeasures $1.00. NE- 
GEYE ENGINEERING, Pennsboro, WV 26415 

BUILD Scope box— eight trace storage oscillo- 
scope, for fraction of a month's rent, display on 
any TV. For the information and A.N. send $5.00 
refundable toward purchase of parts. CONCORD 
INSTRUMENTS, P.O.B. 1044, Melville, NY 
11747 

UNIQUE electronic plant: telephone memory 

dialer, stores 32 numbers, £4.00. Negative ton 
generator, easy to build, $4.00. Buy both for 
$8.00 and we'll send a third set tree] Plans 
include detailed Instructions and PC patterns. 
Parts and kill available. For more information, 
send SASE. COLLINS ELECTRONICS, Box 6424 
San Bernardino, CA 92412 

KILL obnoxious loud TV commercials automati- 
cally. Complete plans, $5.00. BRIDGES, 1248 N. 
Denver. Tulsa, OK 74106 

PROJECTION TV. . . . Convert your TV to pro- 
ject 7 foot picture. Results equal to $2,500 pro- 
jector. Total cost less than $20.00. Plans & lens 
$16.00. Illustrated Information free. MACRO- 
COMGI Washington Crossing, PA 18977 

PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details. DANOCINTHS INC., 
Box 261, Westland, Ml 48185 



FREE catalog IC's semis, parts. CORONET 
ELECTRONICS, 649A Notre Dame W.. Montreal, 
Que, Canada H3C 1H8 US inquiries 

PALOMAR — pride — exclusive repair facility. 
Factory trained technicians — all work guaran- 
teed. PALOMAR/PRIDE ELECTRONICS, 1320 
Grand, San Marcos. CA 92069 (714) 744-0720 

AMBIENCE synthesizers and decoders, spatial 
expanders. Use with present stereo or use to 
convert to quad. Complete plans $5.00. Kits and 
wired boards available. EXODUS, 51 Plymouth 
Rd., Maiden, MA 02148 

TELEVISION alignment— In minutes— while ob- 
serving revolutionary pattern on screen. Check 
RF, IF, video, instantlyl So simple and inexpen- 
sive it's incredible. Complete plans $6.00. Free 
details. EZ-LIGN, Box 2702R, Clearwater, FL 

33517 ^^___ 

SURVEILLANCE, inexpensive video camera and 
junk TV. Schematics, sources, detailed instruc- 
tions, $2.00. VIDEO WATCH, 4232 Carey, Fort 
Worth, TX 76119 

PRINTED circuit boards. Especially for the begin- 
ner. Make them yourself. Proven simplicity. COV- 
AL, Dept RE5. 20706 Kirby. Champaign, IL 
61820 



irv*na*£lklh —*P««tslitts in CCTV 
ATV Research ,„,, etm?unr „,„,»*„! 



Video mwiiwi - gala Jt B/Yi * TV Cameras, 
krti, parts 1 ptint • VToM-tHIF iMdultten 
* Free utilofc Ptton* or mite. [(IB) 381-3771 
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MICROWAVE HORN ANTENNA KIT 

High Gain I Dirsiinity — Eity Assembly r^. 

Kit witt tontly liulructims S3395" / ^s^ 

town Coirtfttr tafl Willi IntlriKlisis JH55 kA> — 
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9 DIGITS 600 MHz $129 f*. 

WIRED 
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The CT-90 is the most versatile, feature packed counter available for leu 
then S3 00,00! Advanced dcs ign features include three selectable gate times, 
nine digits, gale indicator and a unique display bold function which holds the 
displayed count aft e r the input s ign il it removed Also, a 1 mHi TC X O time 
base is used which enables easy zero beat calibration checks against W W V. 
Optionally; an internal nicad battery pack, e xtemal time base input and Micro- 
power high stability crystal oven time base are available. The CT-90, 
performance you can count on! 



Range: 
Sensitivity 



Display: 
Time base 



20 Hi to 600 MHz 

Less than 10 MV to 150 MHz 

Less than 50 MV to 500 MHz 

0.1 Hz (10 MHz range] 

1.0 Hz (60 MHz range) 

10.0 Hz (600 MHz range) 

9 digits 0.4" LED 

Standard- 1 0.000 mHz, 1.0 ppm 20-WG 

Optional Micro-power oven-O.l ppm 20-40"C 

8-15 VAC® 250 ma 



7 DIGITS 525 MHz $99f IRED 




SFK< [FICATION& 


Range 


20 Hi to 525 MHz 


Sensitivity 


Less than 50 MV to 150 MHi 




Less than 150 MV to 500 MHi 


Resolution: 


1.0 Hi (5 MHi range) 




10.0 Hi (50 MHz range) 




100.0 Hi [500 MHi range) 


Display: 


7 digits 0.4" LED 


Time base 


1.0 ppm TCXO 2040° C 


Power. 


12 VAC® 250 ma 



Toe CT-70 breaks the price barrier on lab quality frequency counters. 
Deluxe features such as; three frequency ranges - each with pro- amplification, 
dual selectable gate times, and gate activity indication make measurements a 
snap. The wide frequency range enables you to accurately measure signals 
from audio thru UHF with 1 .0 ppm accuracy- that's .0001 %'. The CT-70 is 
the answer to all your measurement needs, in the field, lab or ham shack. 



PRICES 

CT-70 wired, ! year warranty 399. 95 
CT-70 Kit, 90 day parts war- 
ranty 84.05 
AC- 1 AC adapter 3.95 
BP-1 Nicad pack. + AC 
adapter/charger 12.95 



7 DIGITS 500 MHz $79^ 

WIRED 




PRJCE& 




MINI- 100 wired. I year 




warranty 


S79.95 


MINI- 100 Kit, 90 day part 




warranty 


59.95 


AC-Z Ac adapter for MINl- 




100 


3.95 


BP-Z Nicad pack and AC 




adapter/ charger 


11.95 



Here's a handy, general purpose counter that provides most counter 
functions at in unbelievable price. The MINI- 1 00 doesn't have the full 
frequency range or input impedance qualities found in higher price units, but 
for basic RF signal measurements; it can't he bead Accurate measurements 
can be made from 1 MHz all the way up to 5 00 MHz with excellent sensitivity 
throughout the range, and the two gate times let you select the resolution 
desired Add the nicad pack option and the MIN I* 1 00 makes an ideal addition 
to your tool box for "in- the- fie Id" frequency checks and repairs. 



SPECIFICATIONS; 



Range 

Sensitivity; 

Resolution: 

Display: 
Time base: 
Power 



1 MHz to 500 MHz 
Less than 25 MV 
100 Hz (slow gate) 
1.0 KHz {fast gate) 
7 digit*, 0,4" LED 
2.0 pom 20-40* C 
5 VDC @ 200 ma 



8 DIGITS 600 MHz $159^ IRED 



Range 
Sensitivity: 




SPECIFICATIONS: 




Rc.:':'l'.Hi"n. 



20 Hi to 600 MHi The CT-50 is a versatile lab bench counter that will measure uptooOO MHz 

Less than 25 tnv to 1 50 MHi w jth ; digit precision. And, one of its best feature* is the Receive Frequency 
Less than 1 50 mv to 600 MHi Adlpt „ whii . n „,„„ 1iK CT .; into a digital readout for any receiver. The 
adapter is easily programmed tor any receiver and a simple connection to .he 
receiver's VFO is all that is required for use. Adding the receiver adapter in no 
way limits the operation of the CT-50, the adapter can be conveniently 
switched on or oft The CT-50, ■ counter that can work doubl*-duty! 



1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range} 
8 digit* 0.4" LED 
2.0 ppm 20-40" C 
L10 VAC or 12 VDC 



PRICES; 

CT-50 wired, 1 year warranty 
CT-50 Kit, 90 day parts 
warranty 

RA- 1, receiver adapter kit 
RA-1 wired ajulprfr program- 
me*.] (send copy of receiver 
schematic) 



1159.93 



119,95 
14.95 



29.95 




DIGITAL MULTIMETER $99^ IRED 



PRICES: 




DM7O0 wired, 1 yearwareanfy 


$99,95 


DM-700 Kit 90 day parts 




warranty 


79.95 


AC-I, AC adaptor 


3.95 


BP-3, Nicad pack +AC 




adapter/ charger 


19.95 


MP-1, Probe kit 


2.95 



The DM-700 offers professional quality performance ar a hobbyist price. 
Features include; 26 different range? and 5 functions, all. arranged in a 
convenient, casv c ° usc formal. Meiiuri-'mernts are displayed on a large 3'/i 
dipt. -■*? inch LED readout: with automatic decimal plicemeni, automatic: 
polarity, overrange indication and overload protection up to 1250 volts on all 
ranges , making it virtually goaf-proof! The DM-700 took* great, i handsome, 
jet black, tugged ABS case with convenient retractable tilt bail makes it an 
ideal addition to any shop. 



SPECIFICATIONS: 

DC/ AC volts: lOOuV to I KV, 5 ranges 

DO AC 

0,1 uA to 2,0 Ampi, 5 ranges 

0.1 ohms to 20 Megohms, 6 ranges 



current 

Re is stance 

Input 

impedance 

Accuracy: 

Power 



\Q Megohms, DO AC volts 
10.1% basic DC volts 

4 'C cells 



AUDIO SCALER 

For high resolution audio measurements, multiplies 
UPin frequency. 

• Great for PL tones 

• Multiplies by 10 or 100 

• 0.01 Hi resolution; 

S29.95 Kit $39.95 Wired 



ACCESSORIES 

Telescopic whip antenna- BNC plug ,.*.,,$ 7.95 

High impedance probe, light loading ........ ...-,..* 15.95 

Low pass probe, Cor audio measurements .,..»♦, 1 5,95 

Direct probe, general purpose usage ,..».....,,...,.... 1 2.95 

Till bail, for CT 70, 90, M1NI-100 3.95 

Color burst calibration unit, calibrates counter 

against color TV signal , .♦..,- * . , ♦ - . . < 14,95 



I-. iivii, ;l : mi li ;-.. in. 

2575 BAIRD RD. • PENFIELD, NY 14526 



['MOM OROI'RN 
( M I 7 1 6-58613950 



COUNTER PREAMP 

For measuring extremely weak signals from 10 to 1,000 
MHi- Smill sue, powered by plug transformef-included. 

• Flat 25 db gain 

• BNC Conneetou 

• Great for sniffing RF with pick-up loop 

S34.95 Kit S44.9J Wired 






to 

09 



CIRCLE 6 ON FREE INFORMATION CARD 



105 



INTERNATIONAL ELECTRONICS UNLIMITED 



TTL 

«c-3 s. '.a 

7*01 AS 

7*02 .IS 

7403 .IB 

740* .ZO 

7405 ,21 

7406 .23 

;*&? ,20 

7409 .?7 

;4to . la 

HIS .29 

Hit ,20 

74i; .ZO 

7420 .20 

MZ5 .39 

742t , 35 

7427 .25 

7430 .25 

7432 .20 
7437 .20 

7433 .18 
7440 . IS 
7*41 .59 
7442 .35 
1*43 ,55 



lth OFF ON $15.00 
1 5 *i OFF ON S50.M 



746* 
74&S 

7470 
7472 

747* 

7475 .49 

Ii?6 -« 

74 B0 .35 

74 G2 .25 
74 B3 .B 

74B5 .50 
74B6 .. 42 
74S9 1 . 75 



.16 



■.■..: i 
74*5 
74*5 
744B 
?450 
7451 
7453 
7*54 



,fiC 



7*90 

7491 

7*W 

7493 

7494 

7495 

7495 

7*105 

7*lQf 

75121 

741J2 

Ml 23 

74125 

7*125 

74(37 

7/4141 -3S 

74145 -50 

HUE 1.25 

7*150 1.35 

74151 .50 

7*153 .35 

74154 1.45 



-59 
,35 
.35 

,4fl 
-35 



33 



74155 


-SO 


74156 


.64 


74157 


,u 


741 58 


.75 


74160 


.'■■J 


74161 


,n 


74162 


.Wi 


741G3 


K 


74164 


HI 


74166 


ffl 


74170 


: yi 


74173 


| n 


74174 


1 ■■■-. 


74175 


.«s 


T4174 


.70 


74177 




74180 


,35 


74181 


l.M 


74182 


.15 


74189 


,'■" 


74190 


1,15 


H191 


1 15 


74192 


iSQ 


74193 


r 79 


74194 


,S5 


74195 


69 


741 M 


AA 


74197 


.75 


T*T9B 


1-40 


74199 


1.75 


745200 


3 7h 


74279 


.65 



8 pin .30 
14 pin .25 
16 pin ,?6 



IS pin 
34 pin 
JB pin 
40 P1n 



.IS pfc-10 
.21 pk-10 
.JJ pk-10 
,2B pk-G 
.45 pk-3 
.60 pk-3 
.70 pk-2 



100 
.16ea 

.19 
.20 
.« 
.39 
.55 
.(,3 




WOO (SlflrwtlLif 

B363 3.45 B347. 1.75 3.381: 



CMOS 



4CQ0 SerlBS 

4W0 *.3$ 

4011 . 39 

J&53 .35 

urn ,95 

ipS? . 1* 

4MB .45 

4009 .46 

4 DIG .45 

4011 .45 

401? .25 

401: .59 

401 4 . 95 
40)5 .95 

4015 .54 
4017 1.06 
4Q1F3 .95 



wtoiTOttSis.eo 

15 T. nFFON iso.nn 



CW5 
4030 
4031 
483; 
4031 
4024 
4025 
4027 
4029 
4030 
44935 
4040 
4D41 
4042 
4043 
4045 
4049 



1.15 
1.M 
.55 
.85 

1.6? 



4050 .45 
405! 1.15 
4055 .79 
4069 .39 
4071 .39 
407? .39 
4073 .39 
407S .39 

4051 .39 
40B2 . 30 
4510 1.25 



rjlPSHITCH - 4 S* 

8 pin DIP SPST 

1-9 $1 .6 5 c ?. 

10-Z4 1 .S5ea 

IS- 1.49ca 

D1PSHITCH - S iv 

16 pin DIP 5PST 

1-9 $2. Idea 

10-24 1.95m 

25- 1 Met 

DIPSHITCM - 10 511 

la pirv DIP SPST 

1-<J $2.20ea 

10-Z5 J. OSes 

25- 1 .)5ea 



CERAMIC CAPACITORS 

IZOpf 



lpf 

Spf 

7pf 

lopf 
lpf 

Total 



22pf 56pf 

Z7pf fiipf 
33pf SZpf 
47pf lOOpf 
,050uf 
Eft. PK 



150pf 
IBOpf 
ZZOpf 



10 



PK-100 
6. SO 
6.00 



270pf 

390pf .UOluf 

470pf ,0O15uf 

6 C n p t .Q03uf 

.luf 

[A, PK-10 
.25 1.25 
,25- 1.10 



-1000 $.20 £ .95 
1000- .ZO .85 
CERWIC CAPACITOR KIT 
CK-CZ Sea. of the above values S11.50 
CK-ea. 10ea. of the above values 20.50 



-0M7uf 

.01 uf 

.015uf 

.02Zuf 

PK-100 
9.00 

8.00 



,03Quf 
.0E0«' 

.luf 



POLYESTER FILH CAPACI10K5. - 100« * mi 

EA. Pk-10 Pk-ILTO EA. PK-10 Pk-100 

.001 uf $.15 .95 6.50 ,033uf S.2D 1.00 10.00 

7.50 .047of .20 T.15 10.50 



.OOlSuf .IS 
,0022uf .15 



.95 
.95 



.0033uf .15 .95 



,0047uf 
.OO&fluf 
.01 uf 
.OlSuF 
.OZZuf 



15 
.15 
.15 
.15 
.15 



.95 
.95 
.95 
,95 
.95 



7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7. SO 
-10!. 



.068uf .2S 1.30 1Z.00 



.luf 

.15uf 
22uf 
.33uf 
.Muf 



.35 

.40 

,45 

.50 



13.50 
2.25 14.00 
Z.55 Z0.00 
2.75 25.00 

3.50 30.00 



TOTAL OTT. 1000 pes. -101. 5000 pes. -151 

POLYESTER CAPACITOR KIT 

5 ea of the above values $14.95 



TANTALUM CAPACITORS solid dipped i zox 



.luf /35V 

,22uf/3SV 
.33uf/35V 

luf /20V 

1.5uf/20V 

2.2uf/20v 

2,Zuf/35V 

3.3uf/J5lf 



10 
.25 
.25 
.25 
.25 
.25 
.25 
,28 
.30 



10 

4.7uf/16V ,38 .30 
4.7uf/25V .45 .35 



6.8uf/6Y 
6.8uf/16V 

10uf/20V 
15ufW 
15uf/20V 



.35 
.45 

,t; 

.41 
.50 



22uf/t6V 

22uf/35V 

33uf/6V 

33uf/10V 

47uf/6V 

47uf/15V 

56uf/6V 



10 
.50 .40 

.60 .55 



.55 
.50 



,60 .50 

.65 .55 



TANTALUM CAPACITOR ASST. 
5 ea. of above - 



POWEB SUPPLY KIT 



.3*01, J." I-LHIJOT r-rju 

LO ..I'l'ly thc .4-'.' j " ,■.■!! 

<^.( llr.fc .iri-vjdril (or ■ 



IIMCL^Or 1600 ul 




VOLT AGE REOULATDRa 

LK3ZOT-5 Negative 5 V reg (7905) l.!9 

LH320T-I2 Negative 12 V reg (7912) 1.19 

LH3ZOT-15 Negative 15 V reg (7915) 1.19 

LH3101-5 Positive 5 V req (7805) 1.19 

LH340T-8 Positive B V reg (780B) 1.19 

LM340T-1Z Positive 1Z V TEg (781 Z) 1.19 

LH340T-1S Positive IS V reg (7815) 1.19 



LINEAR CIRCUITS 



10«?.OSTQNS3S.00 
I5"7. OFFONJSO.OO 



LM300N 


.30 


IM301CN 


.25 


LH302I1 


28 


LM304H 


30 


LM307CN 


.32 


LM307H 


.40 


LN30SCII 


45 


LN309H 


LOS 


LM309k 


1.15 


IK31 OCN 


.75 


LH310H 


.75 


IB311CN 


.39 


uoiacji 


1.45 


LM319N 


1,20 


LH3Z0K-5 


95 


LH3Z0K-5 2 


.95 


LH320k-15 


.95 


LM322N 


.45 


LM3241I 


1.19 


IM33911 


.25 


LM340k-o 


95 


LM340K-E 


,95 


LH340K-1 2 


.95 


LM34QK-15 


95 


LH340K-24 


.95 


LK370N 


.95 


LH372FI 


1.25 


LKJ76CK 


.30 


LH3B0I1 


1.19 


(.H360CH 


.45 


LM3B1N 


1.75 


LK382N 


1.75 


LM3S5K 


,49 


LM38SCK 


.59 


LM387CK 


19 


IIE546A 


1.79 


NE550A 


1.25 


LN555CI1 


.45 


LM556N 


.79 


LW60N 


2.95 



LHS65K 


,55 


LM565H 


1 39 


LM566H 


1.69 


LM566CN 


I.4S 


LH567CN 


1.19 


LM703M 


.59 


LH703CI1 


39 


LH709N 


29 


IP4709N 


.39 


LW10H 


.45 


...,. ; . 


.35 


LH723H 


.59 


LK7Z3N 


.49 


LH733N 


.45 


LK739N 


.45 


LH741CN 


.29 


LH741 


29 


LM741CM 


'5 


LH7S7H 


79 


LM747N 


69 


LM746CN 


.25 


LM1310N 


2.S0 


1^14 UN 


.35 


LFtl456CM 


1.29 


LH14S8CK 


.65 


LHI496N 


.89 


0LH2Z0E 


79 


ULN2Z09 


79 


CA3046N 


1 29 


CA30B1N 


1.25 


CA3M2N 


1.25 


IH390K1 


.46 


LM7524N 


.45 


LH7525N 


.45 


LH7535 


.S9 


303SB 


3 79 


754 50N 


.15 


75451CN 


.35 


7545 2CN 


.35 


IS453CN 


-35 


75454CN 


.35 


75491 W 


./5 


754 9ZN 


-B9 




RE&ULATUD PCMER SUPPLt KIT P5-Z 

Uses *S,\ ind +12V TQ-2M reg-ulators 
Kit Includes PC Baarfl(l ll/lfi" X 3"). 
BectVfftris, 7B05 & 7S1? Aiegvlitors^ , 

Ciipici tors S Heat Sinks. TransT , or«r 

not Included,. Fits. PC?, slots of 

H&matid c-jse "^9. jCt. t tfj got! 

10- s'sOea 

2S- 5.DOea 



HALL HOIWT T^NSFQUHER 
117V/12VAC 250na 6Qhz (3.75 
H7V/12VAC 1 arvfi GQhz 4.95 



CRYSTAL COftTROLLED TIME BASE KIT 




3j.a:s :hci,'jdeg 
Bam >;i*..Jtr 

J'l^pf y;ar. tip 

.wr cis 

Z-lailaHP r« 

IKlWi --; 

l.STKi "M Ei?^t*l 

K Bcira [1 til" t 3" 



■.f"rm $' t-* ron. josulir 'ncwu'Bi *o" *ij 

$15.50ea 
10-24 13.7Sea 

2$- 1Z.5CE3 




KE&ULATED PDHER SUPPLY KIT PS-3 
Uses -jY and +1ZV TO-220 Ragu 1 a ton . 
Kit Include PC Board ( 1 l/A" X 2 W9T )♦ 
Atctirper Bridtjt, 7305 i 7812 Regulators, 
Capacitors and Heat Sinks- Transformer 
not Included. Tits P£B Slots cf Hammond 
Case I591C2U «•; ^ N , i 

10- 7!o0ea 
25- G,S0ea 



HAWOHD PLASTIC CASES 



^$ 



1591B&Y flnflO- X 2,44- X 1.22" grey J3.35 
IS^lCBLf 4,75" X 2.56" X 1.56" blue 4.10 
15910GV 6.00" X 3.15" X 2.00" grey 4,35 




SREADBOAKD Si ..?S*a 
10-24 l.OBea 

TOO- .95 ea 



BEZELS WITS FILTERS 

Snap- in &■.'■ f <;■ I i nu! ulliJC-In flltflr 

pravtd« attractive !:n:j?nn-.i fer 
ttiftJird panel cut oul 4nd tia nilays , 
Bczitjjb ji* of pQlycdfbanatD thcrro- 
fliKitia ceiin. 
Black, t*i*l - ltd filter 



Cut Out l.]3"i- j J- I ''." 
'U|i tti .L>t2" lunr-L tluckncsii 
'.' I P* LfllJ ircj J" h ■■l2^" 



l M V FR> \ [ BR t A DB4JA K II 



aOCK CHIPS 

5316 4 digit, lZ-?4ltr, jljr- 

50-60)11, 40 |J1(> S2.95 

S37S4A 4 digit, 12-hr. alirrfl 

60hi, 24 pin iZ 55 



SI. 75 

No. 1 40-3 

tout nor 1.156" - 3,1!5" 

['. p t" -tr r . ■,dnp» tMckneiiJ 

'Jlpifi.- jiTa 1" * .fll?" 

t.ia 



No, 140-4 

C«t oul I. L6D 

|Up t. -Hi" 

v.evinq .,.-,-. 



. 4, JTS" 

.n*1 th.c4M,a*l 



DIStRL I E LED'S 

JUNSQ LEO 

. 30*41* » dl'f.sed 

Sled. Cle.f or Hhitc 

GrMil (vr VpllD. 
n Ml HI TDK LCD 

,135 H dii, diffused 

p*i or Clear 

Gntfl or fella. 



10/S1,00 35^13 ,?5 100/*H.D0 
7AS1 .00 3V13.35 100/S10.45 



1D/41.KJ 3&/S3,35 100/JR ,00 
7/11. OD 3^/53 35 lOO/tlO.4^ 



LED MOUNTING CLIP i KING 
FOR .20" - JUMBO LID 

10/E 1.25 

25/*:2.7S 
LOO/S 7.0 



LED DISPLAYS 

.4" 0B.AHGE LEO DISPIAH 
7 $eanent RHD 

KAN461D - common a nod? 
HAH4640 - common cathode 



.4" OTOIGf. oyerflou tl 
MAH4S30 - oofnmon anod. 

.3" BEO LEO BISPUY 
7 scftTKnt HUD 

IAH7J(«*N32 cpulvt 
com-on anode 

.6" BCO LED DISPLAY 

7 ^eqment LHD 
KAHv940 - coraon cdthode 



'■■ !•■-., 

10/S7.95 

J5/J17.50 

104J7S65.OO 

*.404>a 
W13.50 

S.99E4 

10/57.95 

25/S17.50 

1007.65.00 

il.Z5ei 

10/J11.50 

J57S26.50 

100/ MB. 00 



TRANSiSTORS 

ea pk/10 
(.25 SI .65 
.45 3.50 
.55 5.00 
.25 1.65 
.25 1.65 



HP5A06 
2*22224. 

2N3053 
.'N39C4 
2H3906 



Pt/25 
53.25 
8,00 
11.75 
3.25 
3,25 



Pk/100 
J12.DO 
29.00 
45.00 
12.00 
12.00 



pk/1000 
S100.00 
265.00 
420,00 

100. 00 
100.00 



DIODES 

IH414H 111.9141 4D0*u 15/11.00 IO0/5V.O41 10OO/S4D.00 

1H4001 iOriV 13/51.00 IO0/57.O0 KWO/S60.00 

1H40P7 TOfiDr-r^ 10/S1-35 1DD/111.00 T«1O/tl0,O11 



CARBON FILM RESISTORS, 



CAmiCH FILM 
f/4vitt fR,c*Lff R35] 

.D4^"dtd X .350" long (body) 
l/7-*tt {R.taim R501 

,146-dl* 1 ,354"long (hody) 

PR1C1HG 
total quantity ta ph-10 efc-100 PR 
1-999 i.10 

10M- .10 

5000- .10 

10040 



1/4 F, 1/3 .Jtt 



■ LXhJ 



2.00 

1 .80 15. DO 

1.70 H.50 

,io .» :,« n.oo 

26 or' acre reiHtar* - not ! nJ ■ v i dua T If pacKaced - 
mixed - ^pemf-/ inn 4iH0rU*nt of *a1l#i S.Oflea 



it* *'[* If" **.w 
•KM UDc J.v *t,irii 
1Ui UM J.J" ■" 



i -I if M.I Nta 



'jyi iirii p.M i 



METAL FILM RESISTORS, 

KTM. riLK :if 

UtuQ [fi.Orm CRMOFTf 174kt*tt V* "*tt 

Low tens coof ' 50j»pfTV ,o C 

. !]? 4l* t .S53"lrjfli] -lMds-1 fCOttm 

totor bonded i** 3 ' <53E5! 

tnUi i;Liin'.iVf vd pV-IO fk-JS pfc'lOO pk-250 1 
1^994 J.25 1,00 ?.W 7.50 1»,S0 

1000- .20 .90 1,«0 7,00 tt-JS 

5000- .20 .&5 1.70 6.&D 1 5 .00 

iOOOQ- -M .BO U5S 6,00 13i7S 

|0 or more ntltto*"!- - rtDt 1 id 1 '' 1 4«jj 1 1 y paickav^ed - 
n.jLEd - ipcfif? *ny iiiortriitfAt uf values S.lSea 

(««"■ 1 -til HI* rtl«1 fnr 1* BtalaimatH 
H i IF. I <i r it.i ft-* in 13 i a.i tt.S «. I >!.•/ H.7 
iq J 31 41 ll a M.I tit HI J"+ *l.F *l ,t W.i 3T,J W.I 



I. ■ • i M.t H 1 

v -. ■:■ ■ HA »-♦ 

It.l H.V ,'M l. ■ 

IP.) ti.1 M.t Ui 

.■ a*li..|pl»L *r [ *l 



n i s-r,* KM H i 



METAL FILM RESISTORS 

«"L FILH *1 lrti,»Lt 

hn5*i (if.oiwi cuanrv) i/a.*tt * 

LOw temp Cfle>" - bS/DpjJV 10 ?. 

-O^rdU 1 -," , :":- , ,r.n.; , .xid.'- QottlB 

color bdirtdtd Lh'f i^SeT 

total quantSLy «i n k - 1 G p*-&Q pk-!00 pt-£00 
1-999 ».?& 1-00 *,00 7.S5 35.00 

10G0- .70 .90 ].fi(J 7,04 32-SO 

5«0. .20 .05 3.J0 6.50 30.00 

lOffl». ,zn ,80 3. TO 6.00 Zr>5a 

10 or more reMiltor* - not iiU1 v I diH 1 1 y packaijed 
•ixeU - specify *ny a>isoiftn*nt of values J. IS 
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1PH 



Payment by checlc, M.O., UPS/COD. M/C or VISA. Add SI .2 5 for 
sMppi rig/hand ti fig in U S» Cdnada and (Vkicd, Additional c^a^9e 
for UPS COD or BLUE LABLE. Other Countries $1 21 * 5^ of order 
total. California residents Add sales tax. Minimum order S10.00 

SCHOOLS AMD GOVERNMENT ORDERS ACCEPTED ON OiFICIAL 
PURCHASE OROIRS. 



INTERNATIONAL ELECTRONICS UNLIMITED 

435 First St Suite 19 
Solvang, Ca 93463 
805 686 2747 
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CIRCLE 47 OK FREE INFORMATION CARD 



Radio Shack is America's Parts Place 

No Minimum Order! No Waiting! Low Prices! 



100% Prime CMOS iCs 

89* 



Low 
As 



^W 



• Static-Protected "B" Series 

• Pin-Out Diagram & Specs included 



Type 


Cat. No. 


Each 


4001 


276-2401 


.99 


4011 


276-2411 


.89 


4013 


276-2413 


1.19 


4017 


276-2417 


1.99 


4027 


276-2427 


1.19 


4511 


276-2447 


1.99 


4059 


276-2449 


.99 


4050 


276-2450 


.99 


4066 


276-2466 


1.59 


4070 


276-2470 


.99 



LS-Series ICs low 7Q0 

Pin-Out Diagram & Specs Included 



Type 



74LS00 
74LS02 
74LS04 
74LS08 
74LS32 



74LS73 
74LS74 
74LS75 
74LS90 
74LS123 



74LS151 
74LS157 
74LS161 

74LS164 
74LS175 



74LS193 
74LS367 



Cat. No. 



276-1900 
276-1902 
276-1904 
276-1908 
276-1915 



276-1918 
276-1919 
276-1920 
276-1923 
276-1926 



276-1929 
276-1930 
276-1931 
276-1932 

276-1 934 



276-1936 
276-1B35 



Each 



79 
79 

79 
79 
B9 



99 
79 
99 
19 
49 



09 
19 
59 
59 



1.39 



1 69 
1.59 




Time/Temp Module 

Reg. 24.95 

20% Off! ig88 



Pre-Wired and Feature-Packed 

Variable-brightness LED display reads 12/24-hour time, temperature in C or F. 24-hour alarm 
drives a speaker directly. Has 10-minute snooze and 59-minute sleep functions — get ambitious 
and add "clock radio" features to a stereo or TV! Wo3¥& 1 VieT Includes instructions which 
specify parts for DC operation. Requires three resistors, temp, sensor and power transformer. 

277-1006 Sale 19.81 

LM334 Sensor. 276-1734 2.29 Power Transformer. 273-1530 5.9) 




Transistor 
Checker 



16 



95 



A "Must" for 
Your Test Bench 



Tests all types, in or out of circuit. Indicates 
relative current gain, "opens!' "shorts" and 
permits matching. Has output for external 
meter or scope. With instructions. Requires 
one "C" battery. 22-024 16.95 




Dual-Gate 
MOSFET 



1 



59 



3N211, For RF mixer, amplifier 
and oscillator use to 450 MHz. 
360 mW max. TO-72 case. 
276-2045 1.59 



Pocket Signal 
Injector 

C49 




It's a Real 
Timesaver 



Produces a signal rich in harmonics tor testing 
all stages from antenna to speaker. Has On' 
Battery condition indicator With leads and 
instructions. Requires two "AA" batteries. 
22-4033 5.49 




Solar 
Cell 

Q99 



High -efficiency 3" diameter 
cell delivers 0.42V at 1 amp 
(0.42-ohm load) in full sun- 
light. 276-123 9.99 



Vr 



£\ Unique 
m LEDs 



Low 
As 



1 



29 



H Tricolor. Red on DC, 
green on reverse DC. yellow 

on AC! 276-035 1.39 

® Red Flasher. CMOS IC 
and LED in one package. 
3-5 VDC. 276-036 1.29 



Phototransistor 



fi 



89* 



TTL compatible, similar to 
FPT-100. Sensitive, with 
fast response time. 
276-130 89e 



50Type1N914 
Silicon Diodes 



■CD 



1 



98 



Long 

Leads 

Switching time low as 4 ns. 
ideal for logic circuits. 
PRV: 90V. 
276-1620 Pkg. of 50a,98 






VMOS Power 
FETs 

Low As 

59 

ES II IS 



"Noise" IC 



1 



Diode- Protected Gate 

SVN10KM. IWdiss.TO- 
92 + case 276-2070 .... 1.59 
EVN67AF. 15WdiSS.TO- 
202 case. 276-2071 2.49 






►69 



With 
Data 



MM5837. 17-bil shift regis- 
ter with built-in clock. White 
or pink noise from an 8-pin 
DIP. 276-1768 2.69 



16K Hobby RAM 
29% 
Off! 

16-Pin Reg. Q°5 

DIP 13.95 W 

4116 Dynamic. 100% prime. 
16,384x1 bits. 1 ms reiresh. 
276-2505 Sale 9.95 




Submini SPDT 
DIP Relay 




Mercury Bulb 
Switch 



NEW! 



5VDC 
f ( Coif 

For PC board and DIP 

sockets. Contacts: 1A at 

125VAC. 56-ohm coll. 

%xHx 7 /isr 

275-216 2.99 




DPST 12VDC 
Reed Relay 



1 



19 




Gravity actuated— tilt 
to close circuit. 5 A at 
125VAC, Style may vary. 
275-027 1.19 



Encapsulated. For low-power 
circuits. Contacts: 0.5A at 
125VAC. Coil: 375 to 800 
ohms. 1 Vex^^x'/is" 
275-229 99c 




Top-Octave IC 

fir^>Off! 

Reg. Q88 
6.99 \J 

Build a keyboard instrument 
or musical doorbell using 
this 16-pin DIP. With data. 
276-17B0 3.B8 



Rhythm IC 

33% 
Off 



I Mil IV# 



Reg, 
6.59 



44 



Build an '"electronic drum 
set" using this 16-pin DIP. 
Six combinable patterns. 
With data. 
276-178S Sale 4.44 



Prices may vary at individual stores and dealers 

CIRCLE 9 ON FREE INFORMATION CARD 



Radio /haek 

A DIVISION OF TANDY CORPORATION ■ FORT WORTH, TEXAS 76102 
OVER 7S0D LOCATIONS IN 40 COUNTRIES 



> 

-< 

CO 
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Look at this fantastic 
offer from Poly PaksH, 

Free Premium offer with every $20 

purchase. Your order today will give 

FREE tools for tomorrow! Here's how 

Poly Paks Free Premium offer works: 

One free premium with your $20 order. 

Two free premiums with your $40 order. 

Three free premiums with your $60 order. 



'EEDER-ROOTe digit counte 



only 

$4.98 

2 for $9.00 



Hen-f***tb*&i*. S-DtflJi CMAttti mn Trent la **Wt*. 
E l.rtra m#E Stici.c tl ■ II i.T.blf r^u Ir.i 1 1 5 VAC, W Hjr, I 
wiir* Sp#*d: 10M counli.'mJnutt. iJ8" * 2" trindvw 
rartaln birth cHQlLl Ml wMlij b>c-fc ground. Gr*f. wflrAk- 
iLniih fmU um mpawim S 1M t f.l/i K !.$.<■. 10* Iniu 



Cat No, 5113 




12.5 VOLT * 19 dQ 

600 mA *L*a* 
NICKEL CAD _. 

BATTERY PAK QTy |_ 

• 1 "A A " St j* C a]]* Connaeltd In Sari a* 

• Com** En 2- T/8" X 1 - 1 W a 2" inaultltd P I at UC 
Casa. (PI crura Shown Lai* Tod Hcif of Ci**J 

a Ecally Accaaalbl* Tap Hauntad Solrfat Tab Laid* 

Cat No. 6676 



"BLOCK" 
FANS 

• 116 VAC • 15 WATTS 

• OKLY .1-1 1/1 ES" SO. 

• 1-1/2" DEEP! 

• 75 CFM OR BETTER 

Cat NO.310B 
$1 1.88 2/S23 




f PIEZOELECTRIC 
^HBtV TWEETER HORN 

T>W solid state Ji™" 
^^ %-w $8.88 

• No Voice Coin 2/S17 

• No Crossover Nelworkl 

• Frequency Rano,c: 4O00 - 40,000 H*. 

• High Irnpedanco, ExCMdf G Ohms . 1 OOK Hz 

• Handles 55 W.ttt Peak. 3$ Watts RMS 



Cat NO. SB56 QTY 



"CHROMA STROBE" 

3 CHANNEL 
COLOR ORGAN KIT 

Wua In ihrw lloodllUi, or cgJewJ .l+«> arid 
witch 1hnn dine* Id I1".i rhylhm, pitch and 
Wlunvf- Laura, mid .impa Jftd MgtM are 
ii p»,Mi*d and d ii |MiY«d en indfridual ehan- 
mH. Varlaofi hrttntlty conlfui lor web 
Ea.y to it»*rnti> uri'h itip by- 
»1tp InilnKlbwii Q&t No. 4025 





GifinT 

SOLAR DISCS 

Cat. No. Size Rating VOC Price 
[~] 378B 3Vj 1 amp ,5 $ 8.95 

^J5075 4 JJ lamp .5 $10.95 



60 WATT Gwmpw !r»q: TM ML * mo Hi. 

n U/AV AH*ni;iiiflfi chirr 12 ebfucl. P jnwr: 

^rtrtcvHP-rtT/cn Bw *"' <nriai<.) I ori™ knpwtanca. 

CROSSOVER Feu.' runny capp*r cEnli ii-a rfKMifll< 

NETWORK ■* M * 5 '""* J ■?.j*t>Mi*.wtti. 

- -- 1-1 f2 a 4 ' Gin, 






Cat No. 6339 

■ ^ $10.88 QTY D 



»^ 



SPACE SHOT' 



AUDIO GAME BOARD 

" g^fja Providri. Au1h*n1k "Obttr 

L ' P* " Spire"' San nd Iff el (i 

* Sound EtTvcti IfKlirft- n««*l tin 
Phtuw Flra, aa-K* Han BfMtMng. 
*jt AG "CJB«i-liHaL.iMvch Pad" Alarm Oarna. 

*P t +.*t5J EvanSlatCanlunWuib 

2/ftft * Bac m lre a i Otw tomn — i jV 

TraaiHtiu n.HJ Q f „« Bttt*ry. i 1 

'otyU 



1ZVDC 10 AMP 

POWER SUPPLY 

CflWU 1 1IVAC k* 1WK k* H *"p* **t 



rR 



pi 



»H» *«1 3N1T7I IW rrw^btvyti «*p*nn> ^ _ -. _ _ 

■blHty Iih hr-lUM riftrta, ragulrtH S 3 9 95 
LMriki at«_t*. Eiln Itvoa hul iM k< ^^if^»«^*» 

D 




CO 

o 

z 
o 

DC 

K- 
O 

Hi 

_l 

LU 

O 
Q 
< 

Lt 
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POIY PAK/ 

Total Amount of Order $ 



P.O. BOX 942, RE-5 
p. S.LYNNFIELD, MA. 01940 



SHIPPING AND HANDLING: U.S.. ADD $3; FOREIGN, ADO $7. 
MASS. RES. ADD 6% SALES TAX. 



NAME. 



ADDRESS. 

CITY 

STATE __ 



-ZIP. 



Enclosed is D CHECK, D MONEY ORDER 

Charge my L. MASTERCARD □ VISA 

ACCT. # _ EXP. DATE 

Order By Phone 1 -61 7-245-3828 



ORDERING INSTRUCTIONS • Indicate Quantity in Box Near Horn Desired 
■ Complete Coupon Section ■ Cut Out Ad and Send to Poly Paks, Inc. 

■ Send me your FREE catalog 



CIRCLE 30 ON FREE INFORMATION CARD 



4Kx16 MEMORY BOARD with 64 IC chips (2102} 
in sockets. Super deal at $50 the complete board. 

$29 AUTO SECURITY SYSTEM alarm system $7.00 

SANYO UHF VARACTOR TUNER 25.00 

SOUND GENERATOR IC $1.00 ea 6/5.00 

SHUGART FLEX DISC DRIVE 5%. inch 150.00 

SHUGART FLEX DISC DRIVE 8 inch 200.00 

PORTABLE ULTRASONIC ALARM 15.00 
MOTOROLA VIDEO MONITOR 12 inch 85.00 
MOTOROLA VIDEOMONITOR 9 inch 40.00 
The above two monitors accept composite video signal 
BALL VIDEO MONITOR 12 inch w/power supply 50.00 
The above mo nitor requires comp video circuitry 

DATA STATION CONSOLE w/key board 9 inch 
monitor, power supply. Logic boards broken. $80 
Send for details on this one. 

TOUCH PAD solid state w/LSl chip. Bell system 
compatible. For computers & phones $24,00 

12 VOLT GEL-CELLS 2.5 AH $14.00 5 AH $17.00 
12 INCH CRT bonded face plate. New with specs. 
Made for computers. S35.00 

WALKY TALKIES Govt surplus used 
condition. 47-55.4 mc range. With 
schematics. Govt AN/PRC-6 
$25 each 2 for $45. Ant $5 each 

ASCI! KEYBOARD parallel $50 
RED LED's 10 for $1.00 

MIN ORDER S10.00 

Shipping extra on ail merchandise 

Meshna Inc., P0 Box 62, E. Lynn, Mass. 01904 

CIRCLE 12 ON FREE INFORMATION CARD 




COMPUTER HOBBYIST SPECIALS! 



nil 



* HlL e£?L 



hE^a sT 3 A vEH 




Daisy Wheel 
Terminals 

RS-232, used, off -lease. Features 

Diablo Hytype 1 printer, up to 30 
CPS. plot & text modes, dual pitch 
and much, much more. Includes 
data, operation manual, schem- 
atics. "As-is" machines may need 
SOmeservice. 



Add S40 forHdlg.and Pkg 
PayStnppingWhenDelivared. 



TESTED S FUrVC TIONAL 

*1 299°e? 



"A$-1$- ONLY 



This Month's Specials 

SHUGART SA901 8" Floppy Disk Drive 
Used, whole, untested. Data & schematics Included. 



$210.00 ea. 

SHUGARTSA40G Mini Floppy. S!A" „,. ' 

Used whole, untested Data A schematics included laH.UU *a 

C0C940Q {MP\ BR-603J 3" Floppy Drive 2/ 1 299 M 

Soft seciofed Usod. whole, uriiesied Data 1 M ft fl 

schematics included , 21 D -"0 «. 

1 2" VIDEO MONITOR Motorola ffXM-351 2/»399» 

80*24 or 16*&# display Requires, onjy Composite Vidto 

input & ' 10-2J0VAC 50-60 i-k Tesled, lunciinn.i! & guaranteed. 

Data and schematics included " L 95.00 *a. 

9" VIDEO MONITOR Motorola #XM-227 

Same charaien sires as above 1?" widep Tested, tunc- 

1inna1 and guaranteed. Data & schematics included- *79,0Qea, 



•*Pncos Do tiol Include Stiipprng Costs - 



T^h WriteorCatlforQurBargatn-PackedPERtPHERALFLYEfW ^r> 
*^ Prices sreSubjectia Chanoeon All llemj, ^r 



CFR Associates, Inc. 



MAIL OFlOFnS 



PHONE ORDERS 

6tT 37I-8S36 



CIRCLE 29 ON FREE INFORMATION CARD 



16K Memory 8/$19.95 



4116 200ns 
ALL MERCHANDISE 100% GUARANTEED! 



Mostefc 



CALL US FOR VOLUME QUOTES 



LS SERIES 



74LS00 


.32 74 LSI 55 


1.19 


74 LSD 1 


.28 74LSI56 


.95 


74LS02 


.38 74LS157 


.79 


74LS03 


32 74LS15B 


.82 


Ml SC-i 


.35 74LS160 


.94 


74LS05 


.28 74LS161 


.99 


741. SOS 


.38 74LS162 


.99 


74LS09 


.38 74LS163 


.99 


74LS10 


32 74LS164 


.99 


74LS11 


.29 74LS165 


,99 


74LS12 


.29 74LS166 


2.40 


74LS13 


,38 74LS16S 


1.79 


74LS14 


99 74LS169 


1.79 


74LS15 


.35 74LS170 


1.89 


74LS20 


.26 74LS173 


.82 


74LS21 


.30 74LS1 74 


1,19 


74LS22 


.34 74LS175 


1.09 


74LS26 


.40 74LS181 


2.19 


74LS27 


.35 74LS190 


I.I 5 


74LS28 


.39 74LS191 


1.31 


74LS30 


.35 74LS192 


.88 


74LS32 


.39 74LS193 


.98 


?4LS33 


.54 74LS194 


1.80 


74LS37 


.78 74LS195 


1.39 


74LS38 


39 74LS196 


.82 


74LS40 


.25 74LS197 


.82 


74LS42 


,79 74LS221 


1.28 


74LS47 


.78 74LS240 


1.89 


74LS48 


.78 74LS241 


1.89 


74LS51 


.35 74L5242 


1.89 


74LS54 


.35 74LS243 


1.89 


74LS55 


,32 74LS244 


1.79 


74LS73 


.44 74LS245 2.89 


74LS74 


.48 74LS251 


1,32 


74LS75 


.53 74LS253 


.89 


74LS76 


.50 74LS257 


.89 


74LS7S 


.59 74LS25B 


.89 


74LS83 


.90 74LS259 2.89 


?4L ;;;;:> 


1 23 74LS2SO 


.68 


74LS86 


.45 74LS266 


.68 


74LS90 


.70 74LS273 


1,69 


74LS92 


.82 74LS275 3,39 


74LS93 


.71 74LS279 


.59 


74LS95 


1.11 74LS283 


1.03 


MLS96 


.86 74LS290 


1.25 


74LS107 


.43 74LS293 


1.89 


74LS109 


.49 74LS295 


1.09 


74LS112 


.48 74LS298 


1.24 


74LS113 


.48 74LS352 


1.59 


74LS114 


.55 74LS353 


1.59 


74LS122 


.55 74LS363 


1.39 


74 LSI 23 


.99 74LS365 


.99 


74LS134 


2.99 74LS366 


.99 


74 LSI 25 


.99 74LS3G7 


.99 


74LS126 


.88 74LS3S8 


.99 


74LS132 


.69 74LS373 


1.B5 


74LS136 


.58 74LS374 


1.81 


74LS138 


,79 74LS377 


1.48 


74LS139 


.79 74LS3S5 


1.90 


74LS145 


1.19 74LS386 


.55 


74LS148 


1.39 74LS390 1.90 


74LS151 


.79 74LS393 


1.90 


74LS153 


.79 74LS395 


1.69 


74 LSI 54 2.39 74LS670 2.20 



SPRING MEMORY SALE 





RAMS 




100pcs 






EPROMS 


2101 


(450ns) 


2.49 


2.29 






2102-1 


(450ns) 


.99 


.95 


1702 


( lus) 


21 L02-1 


(450ns) 


1.29 


1.15 


2708 


(450ns) 


2111 


(450ns) 


2.99 


2.49 


2758<5v) 


(450 ns) 


2112 


(450ns) 


2.99 


2.79 


2716<5v) 


(450ns) 


2114 


(450ns) 


2.95 


2.85 


271 6-1 (5v) 


(350ns) 


2114L-2 


(200ns) 


8/29.95 


3.10 


TMS2516 


(450ns) 


2114L-3 


(300ns) 


8/24.95 


2.95 


TMS2716 


(450ns) 


4027 


(250ns) 


4.95 


3.95 


2732 


(450 ns) 


4116-15 


(150ns) 


8/21.95 


2.65 


TMS2532 


(450ns) 


4116-20 


(200 ns) 


8/19.95 


2.35 


TMS25L32 


(450ns) 


4116-30 


(300ns) 


8/18,99 


2.29 


TMS2564 


(500ns) 


NEED YOUR ORDER 




r 6800 






SHIPPED TO 




6800 
6810 


11.75 
4.60 














6820 


5.75 






THEN CALL 1 




6821 
I 6828 


6.40 
995 














6S34 


19'95 




r 


%f\f\ r<5 


O Crt 


t\f\ 




1 6850 


5.75 




c 


100-53 


8-50 


00 




6852 
I 6875 


5.75 
6.95 J 





IN CALIF. 

800-662-6233 

BEFORE YOU 

BUY, CALL US. 

WE WILL BEAT 

ANYONE'S PRICES 



Z80 



Z80 

Z80A 

Z80-GTC 

280-DMA 
Z80-PIO 

280 -SI Of 2 
ZB0-SIO/9 



9.95 
1295 

7.65 
18,00 

7.60 
27.50 
20.50 



MISC. 



1771-B01 

3242 

AYS- 101 3 

8T26 

8T28 

8T97 

8T9B 



24.95 
9.95 
4.99 
2.49 
2.49 
1.69 
1.69 



4.95 

4.95 

9.95 

7.95 

12.95 

9.95 

9.95 

29.95 

21.95 

29.95 

179.95 



100 pea 

4.75 
4.75 
Call 
6.95 
10.95 
9.50 
8.95 
Call 
Call 
Call 
Call 



8080 



80S0A 

8085A 

8212 

8214 

8216 

8224 

8226 

8228 

8238 

8251 

8253 

8255 

8257 

8259 

8275 

8279 



3.96 

12.95 

2.75 

5.25 

2.75 

2.95 

3.49 

4.95 

5.50 

6.95 

12,95 

6.50 

16.95 

14.95 

49.95 

15.95 



T.V. 
CIRCUITS 



MC1330 

MC1350 

MC1358 

LM3S0 

LM565 

LM741 

LM1310 

LM1800 

LM1889 



7400 SERIES 



7400 
7402 
7404 
7406 
7407 
7406 
7410 
7420 
7430 
7432 
7440 
7442 
7445 
7446 
7447 
,7448 



7450 .19 

7472 .29 

7473 .34 

7474 ,35 

7475 .49 

7476 .35 
7483 .65 
7486 .35 

7490 .49 

7491 .69 

7492 .59 

7493 .49 
7496 .74 
74100 1.19 
74107 .34 
74121 .34 



74123 59 

74151 69 

74153 .59 

74154 1.49 

74156 .69 

74157 .69 
74161 -79 

74163 89 

74164 -89 

74173 1.39 

74174 -89 

74175 .89 
74176 
74192 
74193 
74196 



74S00 SERIES 



74S0O .50 
74S02 .50 



74S124 
74S174 



74S04 .50 74S188 

74S08 .50 74S195 

74S37 .55 74S240 

74S74 .80 74S26D 

74S113.79 74S287 



3.95 74S288 4.75 

1.49 74S387 5.75 

4.75 74S471 18.75 

1.95 74S472 18.75 

2.96 74S474 18.95 
1.80 74S670 7,80 
4.75 74S571 7.80 



IC SOCKETS [ VOLTAGE REG's [transistors 1 



8 pin ST 10/1.29 

14 pin ST 1011.29 

16 pin ST 10/1.29 

18 pin ST 10(1.29 

20 pin ST 10f1. 29 

22 pin ST 10/1.29 

24 pin ST 10/129 

28pinST 10/1.29 

40pinST 10/1.29 
ST = SOLDERTAIL 



8 pin WW .59 

14 pin WW ,69 

16 pin WW .69 

18 pin WW .99 

20 pin WW 1.09 

22 pin WW 1.39 

24 pin WW 1.49 

28pin WW 1.69 

40 pin WW 1.99 

WW = W1REWRAP 



CMOS 



4001 .35 

4002 .39 
4007 .25 

4009 .49 

4010 .49 

4011 .35 

4012 .29 

4013 .49 

4016 .59 

4017 1.19 
4020 1.19 
4023 .29 



4024 .99 

4025 .29 
4027 .65 
4040 1,29 
4042 .99 

4046 1.79 

4047 2.49 

4049 ,49 

4050 .69 
4060 1.39 
4066 .79 
4069 .39 



4070 .49 

4071 ,49 

4072 .49 
4081 .39 
4093 .99 
4098 2.49 
4603 .69 
4508 3.95 
74C04 ,39 
74C141.49 



7B05T .89 
781 2T .89 
781 5T .99 
7824T ,99 
7805K 1.39 
781 2K 1,39 
78LQ5 .69 
78L12 .69 
78L15 .69 



7905T .99 
791 2T .99 
791 5T 1.19 
7924T 1.19 
7905K 1.49 
7912K 1.49 
79 LOS .79 
79L12 .79 
79L15 .79 



LINEAR 



LM301V 

LM308V 

LM309K 

LM311V 

LM317t 

LM318v 

LM323K 

LM324 

LM339 

LM377 

LM380 

LM555v 



,34 LM556 
.98 LM565 
1.49 LM566V ' 
.64 LMS67» ' 
2.29 LM723 
1.49 LM733 
4.95 LM741V 
.59 LM747 
.99 LM748V 
2.29 LM1310 ' 
1.29 LM1414 1 
.39 LMHSSv 



LM1488 1.39 
LM1489 1.39 
LM1800 1.99 
LM1SS9 2.49 
LM3900 .59 
75451V ,39 
MC1330v1.89 
MG1350V1.29 
MC1358 1,79 



LT = TO-220 



V=8pin 



2N2222 10/1.00 100/8.99 

2N3904 10/1.00 100/8.99 

2M3906 10/1.00 100/3.99 

|2N3055 .79 10/8 99 J 



LEDS 

JumboRed 10/1,00 
Jumbo Green 6/1.00 
Jumbo Yellow 6/1.00 
5082-7760 .43'CC .79 
MAN74.3CC .79 

MAN72 .3*CA ,99 



DIP 
SWITCHES 

4 position .91 

b position 1.03 

Sposition 1.01 

7posilion 1 .OS 

Sposilion 1.1< 



iTi.i-jifi chaige 



VISA* 



31 • 



JDR M1CRODEVICES, INC. 

1101 South Winchester Blvd. 
San Jose. California 95128 

800-538-5000 408-247-4852 



TERMS: Include S2.00 for shipping. $10.00 minimum order 
Send SASE lor complete catalog. Bay Ares Residents add 
6'i°/fl sales ta* Calif. Residents add 6\, sales tax. We 
reserve the right to limit quantities and substitute 
manufacturer. Prices subject to change without notice. 
Foreign orders add sufl, postage. 



> 
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SPECIALS Mid 

*» Volume buying do-as it agtin: these are top f 

i 



\ quality, high speed, low power RAMs suitable for 
expanding memory In TRS-80* l/ll/lll and Color 

Computers. Heath HB9, Apple, newer PETs, 
Backed by one year limited warranty, Add S3 fori 
two dip shunts and conversion Instructions for | 

TRS-60* I- '■^Kui'»;:"*.;(ii.V"l,i 

AISCELLANEOUSl 

4511 BCD to7seg decode /drvr 3/M 

4512 6 Channel data Sal«tOr 4(Vt} 
$101 CMOS 1 K Sow power memory 10/117,50 
1000 uF 35V axial capacitor 1u.rj2.Q0 
10. goo uF 1 QV axial capacitor 5/12,00 
S-10Q card edge connscio-ra IQ/JM.SG 
RHlAtor Hit. (GUI & bent leads) 1Q0Q/S5 
RCA phorvo jacks - those are super quality, closed 

circuit Jacks that are Ihebesl we've seen In years. 



A merican made, 20 1 S1 .95 

2102 low power iKstetic RAM 10/S^ftO 

Ganeral purpose silicon signal diodes S0/S2 

i GT&3Q6 HPN darlinijtan. min gain 17000, 

25V 200 mA , T09Z pack ag e 1 00/ M r 95 

NPN lransislor&imi|ar2M3904 1QQ/$7.SS 

PNP if anarslor similar 2N3906 IDQ/ie r B5 

4N28 opto-cauplflf 6 pin mlnldip, 

MCT-HIL-1 plnoul 5H2 

5N76477 complex sound generator 1/^2,50 

| Opto-lsolalorGrab B*g 50 mixed epic-isolators from a 
major manufacturer. Unmarked 6 and 3 lead 
minidips include single and duaF types with 
diode, iransistor, and darHngton oulputS- Test ' 
them yourself erf saveE Not recommended tor I 
beginners. 50/ S3 

TERMS: Cal its Add IM< ". IO* H* ifrlDpi-i--, excess reiwMiea 

OidtFsuiiOtr H5 jddi2hanalin,g visa* and Masiercsiri* ordcra I 
To* 1*K RftMs oniir Mil ^iSa K2-06». J4 hf* include sutler. | 
<ddr«33 For UPS. P-iees luiirfci to citwi'QiD ftrthouL nolle*, i-m-od 

Cu - " 1 1 1 r 0" nssi ill!-'-: 

FREE CATALOGUE: Ftnd oul more about Our fixespi icnal 
producl line For 19,1 class <fallvg*Y, edd 41 ceni* In stamps; 
'n'jMjfi orders odd $2 rjefunrJable with ordar). 




CIRCLE 40 ON FREE INFORMATION CARD 



AMAZING ELECTRONIC PROJECTS and PRODUCTS; 
Lasers Super Powered, Burning Cutting, Rifte, Pisloh. 
Pocket. See in Dark— Shotgun Directional Mike— 
Unsc ramblers— Giant Tesla— Stunwand— TV Disrupt- 
er— Energy Producing, Surveillance, Detection, Elec- 
trifying. Ultrasonic, CB, Auto and Mech. Devices, Hun- 
dreds More— AH New Plus INFO UNLTD PARTS SER- 
VICE. Catalog $1 . Information Unlimited, D*pt. AS Box 
716 Amherst, N.H. 03031. 



s 500 



PRIZE 




for most efficient gen- Ji 

erator with NO relative e 

motion between coil 

and magnet to skirt Lenz's law. For details see 

end of page 1118. 7 Mar. '80 Science — or send 

60C and SASE to J.W. Ecklin, 6143K Edsall Bd., 

Alexandria, VA 22304. 



WRITE FOR 



i. 




McGEE'S 



SFEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 

T*.: 1 (846) S42 SOTi 
1901 MCGEE STREET KANSAS CIIV, MO. 6410B 



ORDER No. 17 J AE047 



PLATTSBURGH . N.V, 12901 
Til.; 1518] 6S1-B700. 



30 CHANNEL 
, CABLE TV 
F CONVERTER. 

"*£&&« 1 



LONG PLAY 
10 HOUR TAPE 
RECORDER 



Top quality AC-DC cassette 
recorder, modified to provide 
5 continuous hours of re- 
carditis and playback of true 
fidelity, distortion-free sound 
on each side of cassette for 
a total of 10 hours. Unit has 
many special built-in fea- 
tures. TDK D-C180 cassette 
supplied. 




$125.00* 



PHONE RECORDING ADAPTER 



Record incoming and outgoing 
calls automatically with this all 
solid state unit connected to 
your telephone jack and tape 
recorder. Starts recording when 
phone is lifted. Stops when you 
hang up, making a permanent 
record. Easily installed. No 
monthly charges, __,,. 

FCC APPROVED $24.50* 



VQX VOICE ACTIVATED 
CONTROL SWITCH 




Solid state. Self contained. Excel- 
lent adjustable sensitivity. Voices 
or other sounds activate and con- 
trol recorder. Uses recorder mike or 
remote mike. 



Z'A * W t *" 



$24.95* 



% 



Phone call Adapter $24.50*, VOX $24.95*, ('plus 
£1.00 ea. shipping & handling), 10 hr. Recorder 
$.125,00* ('plus $4.00 shipping & handling). Cali- 
fornia residents add tax. Mail Order, VISA, H/C, cad's 
okay, quantity discounts available. Money back guar. 
Free data. 

AMC SALES, Dipt. 19 9335 Lunec St.. Box 928 
Downey. CA 90241, Phone [213) 969-85 19 
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Portable Oscilloscopes 

15 MHz Triggered Miniscope Model MS-15 
15 MHz Dual Trace Triggered Miniscope 

Model MS-215 
30 MHz Dual Trace Triggered Miniscope 

Model MS-230 



S 




../99a, 



® © © si® 

@Q(l)i 

:'3 B 
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New Touch/Test 20 Multimeter 



A portable/bench-type meter than tests and measures 10 
electrical parameters, 20 functions & 45 ranges. 



MEASURES: 

■ AC and DC Voltage ■ AC and DC 
Current ■ Resistance ■ Temperature, 
°C & °F ■ Conductance ■ Capacitance 

■ Performs diode/transistor 
and continuity tests 



FEATURES 

■ Touch selection and control of 
functions, ranges and power. ■ Large 
(0.55" high) LED readout. ■ In-circuit 
test capabilities, ■ Size: 2.9" H x 6.4" 
W x 7.5" D. ■ Weighs less than 3 lbs. 



& 



Order with Confidence and get the Fordham Advanta ge! 

gurprtces TOLL FREE 

(800)645-9518 




in N.Y. Stale call (5161 752-0050 



855 Conklin St. Farmingdale, N.Y. 11735 



■ Master Charge 

■ BankAmericard 

■ VISA ■ COD 

■ Money Order 
t ■ Check 

COD's extra 



s 
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CIRCLE 52 ON FREE IHFORMATION CARD 



Low Profile — TIN 

114 2Bi* Hup iDoup 



IT J 111 lit 



MZT-Ti 

AHZT-TI' 

aiizt-ti 

AllIT-Ti 
AMJT-Ti 
A22ZT-TI 
A242T-TI 
A2I2T-TI 
AWZT-T1 

Standard Soldartail — TIN 

1-24 IT-.,; T-l; lOOlip 

ut i » r a 1 ii i it 

4t4T 36 45 4-1 aa 

4i at m 3 J a» as 

Airr ** 4j *j 4t 

4MT T7 M W 69 

U4T S2 b* M 49 

4HT J( '^ ™ 

U4T U U tl IO 

MOT IW 1 OT TO* lOi 

Standard Soldartail — Gold 



A32Q 

434 a 

431G 
434G 
AAQG 



Alt) SVG 
AU'AG 
A14WQ 
A1IWC 
UDWG 
4J2WG 
424 WO 
42fWQ 

mwti 

1-40 WS 



SOCKETS 

WIRE 
WRAP 

Uvel3 

TJ M4 Hud w^p itxii 

- 55 S 54 :. 53 5 ! 



^ 



1 33 

i as 

1.43 
1 13 



l :: 

I 34 



1 71 
I 1? 
I 4,; 



3 43 7 43 341 



Wire Wrap — TIN 



A1WT.T1 

A14WT-TI 
A.SWT-11 
AHWl-TI 

A32WT.TI 
AJ4.VT.Tl 
AJIWTrTI 
A3BWT.TI 
AAOWT-TI 



* MICROPROCESSOR CRYSTALS * 



LMJI 

] Mil 

i r, rs 



CAM f/n 


!■'■■' 1 


i 


neu CtU 


tIM 




il-1 2 1 ID'* 


IU 




Mil] Cf?f 


III 




nOi fit 


l» 




hiii cth 


IH 




HC]] 17,111 


in 




ii-- 3 CY3A 


IH 




HCi. Ctit 


in 




N.EII. GYM 


IH 





fHtj) CAEE C'N 

'.:,..- HCII ETI4 

iH HCII -ETi* 

i m hcu mi 

JMU hcii cue 

i.H HCII EHi 

I m HCII CYIC 

!H hcii trie 

IH HCII E.Y1JA 

111 II HCII ■-'"■-■■ 



rata 

|MHI| CAIIF.'* ■"PIICI 

HtV HCII CTllA 14.5: 

IIBfl HCII C'tliU +PS 

1141! HCII Cilia 471 

tllMl HCII CtHA 471 

;■» HCII E17IA til 

13144 hcii ctlll *J§ 

:■• N Well CHTA t If 

tUt HCII ETJ2A t It 

IHH H3C1I CtlHA l.ll 



Intersil LED or LCD 

3V= DIGIT PANEL 

METER KITS 

aittLD A WORKING OPM IN Vi HOUR WITH 
THESE COMPLETE EVALUATION KITS 
Tail ihM* n** pttti ler rtaui-iiir wi|h Intersil i Tim. 
eon p'Glntyp""^'!* cgmpl4lffwilf»AjD tbrtn*nfir»na 
LCD d.in*v iJlMjui LED d'lpla*, | fl J I- it,.Hpr&rfm» 
all rfi AEtnal! nral PC OWR. .0' afijnstifln.nig pjncl mo-tiT 
laiKllVilCtJ) EU*» (CiHiHY iltDi l»7* 




8 Digit - 1 O MHz Universal Counter Kit 

Kit Include*: • Resistors 

• tCM722GAIDC IC • Capacitors 

• 10 MHz Quart! Crystal • Diodes 

• (8) 7 Segment .3" LED Displays • Switches 

• PC Board * IC Socket 
Order fart Numfaflr ICW722PAEV S74.95 



LEO BAR GRAPH ARRAYS AND DRIVER 

GIL- 1 1 2fl3 LED Amy I* , rad LED Jtrnng^ 
«n m 1.3 dot bar ffraph cooflflUrHion Wturt 
llltdln C0mhJrL|[i0n Hvilh Inn IH-240G, Itnaar 
Itvai .nUiE a] ig m can fa gan.rra1.-d 
GL-112M3 LCD Array umi 11 jlCflV* IX- 
Cipl dal sriph it arr»n fla a* B gr««n and 
4 r«d poiitieni: 

IR-240G tED Drkar iiA an inlagratod cirnurt 

L(Dd(iv«ruii|M?o«iDuli Eacrnucca»swe 

output lurnf Ih* LED'i on In iiapa aqual ■«: 

Vi.r(H... ! ■ Vr»rtrViM |/13 




GEM Prices 

QL-112R3 . S4.0O 

GL 1I2M3 S4.B0 

IR-240fi S4 r 80 



The Bright TWO-COLOR LED 

ED95 

be a ccd m pf rshed duo to separate a nori e 5- 1 " " J si i o 



Both Red-orango and Green LEPs in 
the samo packaga. Color mixing oan 



1 20 



74LS,.. Serios 
74LS0ON S 11 
74LS03N 23 

74LSChllsr 2S 

f4LSOfiH 27 

74LS10N 24 

74LS11W 31 

?*LS20N 24 

7aL522N 34 

74LS2BN 39 

T4LS27N 23 

fi!'.S3?N 34 

741.33:7 N 38 

74LS40N 34 

74LJ4SK 45 

MIS73N 36 

74LS74N 5* 

74LS66N 45 

74LS90N 44 

'J4LS93N 42 

J4L51Q9M 52 

7AL5112H 42 

74LSU3N 73 

MLS125H ,89 

?4LS1 2Qtt 54 

MLS133N 59 

MLS13&H 43 

74 LSI 38 H Bfi 

/"'1L5133N CO 

y* LSI 4 5N 

MLS161K 

74LS1S2N 

»4 LSI saw 

MLS ICON 

MLS1S1N 

MLS1B2N 

74LS1&3N 

741SS&4M 

74LS5 70N 

74LSI74M 

74LSI75N 

74LS13tM 

74LS190N 

74LS181N 

74LS1&3N 

74LS194N 

74LS19&N 

74LS221N 

74LS240IV 

74LS241N 

MLS243N 

74LS244N 

74LS24SN 

74LS2E1N 

ML5253N 

MLS35 7N 

74L52S-SN 

r*4LS2&DN 

MLSJeON 

74LS273N 

74LSZ99N 

74LS365K 

74LS366H 

74LS3fi7M 

?4LS373N 

74LS374N 

74LS377N 

MLS3B1N 



220 



2.B0 



VOLTAGE REGULATORS 



LM3O0M 
LAfSOON 

LM3Q4M 
LM30SH 
t V309U 
LM309K 
LM317H 
LH317-7&220 IRQ 
LM3t7|C 245 

LM320-5K 2.2D 

LM320GK 

LM320-IJK 

LM320^15K 
LM3 20-1 flit 

LM320-24T; 
LM323K 
LM340-5K 
LM340-SK 

LM340^n: 



1 95 



■ :s 



2 20 
220 
2 20 
2.2Q 

220 
2 20 
4 70 
1 35 
1 35 

1 as 



IM34D-1JIC 135 
[M340-I5K 1.3E 
l>134Q-18K L3S 
LM340-24K 1 35- 
LM3S0K 540 

LM353-5 
LM353-0 
LM353-12 
LM35J-I5 
LM3S3 16 
LM363-U 
LM733CH 
LM723CH 

7BL05CP 

78L08ACP 
7BID9CP 
7BiiaAJCP 
78L12CP 

T8L15ACP 



i 90 
J SO 
7.50 
750 

7 50 

to 00 



VOLTAGE REGULATORS 

Tn220 [P!#itie| 



To220[PI**t«] 
7A0SCP S90 

78UCP M 

7S15CP SO 

79tSCP 90 

7BJ4CP flO 

Q i | . ..,- i r.|-"P - ■ ' — 
■rKTFJKItCt SGfM*Cf. 

lmj*0 >t oininiuo 



790SCP- S95 

JftTICP 95 

J915CP 95 

7SH8CP 95 

7324CP 35 

,D,r>r.( ■«s l '[im*n| 1^ 

:MCWiCT. SOT90.C* 

UVaiO >T Of raO.uo 



SILICON GENERAL 
Linear IC and Voltage 

Regulator Datobook 
2T4 paoes $4.50 



RF 

TRANSISTORS 
MRF207 S 1 51 
MRF208 
MftF209 
MRF212 
MRF215 
MRF2 1 5 
MRF221 
MRF222 
MRl^223 
MRF274 



lO.Ofl 
1927 
22 49 
40 15 
43 29 
16.22 
17 67 
1SS0 
21 G5 



MRF3H 

Mm r-v 

MRF454 

MRF464A 

mm.;-.'.'. 

MRF459A 

MRF475 

rVtRF901 

MRF904 

MRFSl I 

MflfaOOS 

WflFfiOO* 



28,91 
28,91 

2&.S3 
2G !:.! 
22 34 
22.34 
4.05 
3.00 
3.21 
2.89 
2.44 
2.93 



bb 



7BL15CP 
7BL19ACP 

78L1&CP 55 

78L24ACP 60 

78L24CP S5 

J9LD3ACP 1 50 

79L03CP V00 

73L05ACP T SO 

T3L05CP 1.00 

79L12ACP 1 50 

79L12CP 1.00 

79L15ACP 1.50 

7BL15CP 1 00 

79L1SACP 1 50 

79L18CP 1.00 

79L24ACF 1 SQ 

7SLZ4CP 1 00 

•VtC14e3G 4.90 

VC5 4661 9 90 

MC14GRG 5 90 

WC14B9G 4.90 
To220 Cm-? 
TflMOSCT £ .65 

7BM0SCT 1 45 

79fh*38CT 1 45 

76M12CT 1.45 

7BM15CT 1 45 

7BMT8CT 1.45 

76M20CT 1 .45 

7BM£4iZt 1 45 



Motorola's 
Complete 
Opto Triac 
Driver 

I in a Iri1 p * 1 




* 10% * 

I WISCOITNT 
| C<M PON 

^g Bring this C*O1'P0X into one of our glares or 

>===>j! mail to our Mail Order address shown below 
^§ and receive a 10% IllMOl \T 

^§ on purchases frO'ni ltiispiage of S50. 00 or more. 

§ ilf[4>rKXl>[ltl-:S»n>lny:iK lf»81. 

HA*Ab 

ADDRESS 

ClTT 57A.TE 

PHONE NO 

j|Couponi jceejiiad only wuh lull nsrue and iddreit lill*d i 



immmwwwfi 



m* Villi IShi 



WC3CJO0S IS 

MQCICIQ B 

M0C301 1 B 

MOC3Q3CI IB 

H0C3fl3l 9 

r.T.r >u-o:i- is 

MOC30JT a 
'Zttn Ctaiung 



1 IE, 
313 
Ml 

cua 



ANCRONA HAS INTERSIL IC's 



SERIES 

2.5 MHz 
IflO-CPU S 8S5 
ZJO-CTC 6.50 

I-80PI0 « 50 

240- DART 15 45 
Z-SO-DART.g 13 50 
2SO-5 10-D 24.40 
Z-SG-SiO^ 19 20 
2-B0DMA 20 10 



4.0 MH; 
Z-SOA-CPU S 995 
Z4IQA CTC 7 95 

2-8DA-FI0 7 95 

Z-80A-DART 18 95 
Z-«lA-DART.gi6 50 
Z-80A-S1Q-3 3050 
Z-&QA-SI0/9 2340 
Z-BOA-OMA 24 go 



IMIIH^IPL 

IMtiui'lPL 

iCMTaan-.* ipa 

ICMVCXUCIPA 

£MTu4B 

ICLTlO0'9-ACP^ 

ICL71H-CPL 

ICL7107-CPL 

KH.7J1 iscpl 

ICL71I7-C»'L 

ICH3201'1DP 

cif7an>i*o 

ICM7ZOSCJPE 
ICH7307-A1PC 

ICM77C-B 1P1 
ICM73CWtP'A 

ICMi:TT-Tr>L 



3 SO 

k<M 

13D!? 
1IH 
l^^f> 

ia ni 

■i I Hi 
Ul 

13K 
L '& 

I u 

n H 

3 BE. 



ICW7313-1PD 
ICMTHfi^NJ 
ICM7nt-41Jl 
rCM731l-11P1 
iCM;?iicui 
ICM72H-»iPt 
ICH7217-ATP1 
lCM«U-ilJl 
KMWmT-CIrl 
FCM7I17-1Jt 

Ktamit-.ciii 

ICWII33 1P! 
I-CM7334-1 PL 
i U M. J ?3 S- 1 PL 
fC.M7JJ(.*1J1 
ICM73ZC-I1PL 
10^7217 41PI 



133? 



10 7$ 
7K 

11 H 

b in 

13 -10 



ICMTZJj.niJl 

ICM7227-C1P1 

ICM7327^1J1 

ICr4?I4D 1JE 

ICM7J4V1P*. 

ICH7243-1JA 

ICMJ2&0 1JE 

ICM7EfD-1J£ 

ICM7370-1PL 

ICM.'LDi "Pi 

ICM755B-1PP 

ICL74M'CPA 

ICLaW»-C>CJD 

|CUK«Bi-CCFf 

ICLKH-CCO 

icLim-cPA 



eaoo 
series 

WC6B00P S S.90 
MC6B01L1 55 B4 

MC6S02P 11.50 

MC6B0&U3P3 3072 
MC69QSP 13.90 



WC6809P 
MC692IP 
MC68J6P 
MCCS40P 
MC6B43P 
HCe644P 
MC6H45P 
MCS846P1 
WCS846P3 
WC&B47P 
MC&950P 
MC8BG2P 
MC6B54P 
MC69S9L 



3850 
3 45 
990 

12 22 
45 39 
45 39 
3700 

39.90 
65,50 

iGOe 

3.40 
3.50 

32.26 
277.90 



MC6BC0P 

MC6BE2P 

UCSB75L 

WCS880AP 

MCS8STP 

MCS682AL 

MC&B85P 

MC699QP 

MC6SB7P 

MC6BBBP 

MC8S99P 



1080 

1 1 flD 
6 90 
3 14 
9,91 
B 13 
2.72 
2.7i 
2 72 

2 72 

3 14 




IS BETTER 

1-10 10 up 100 up 

2114L3 $ 3.90 $ 3,20 % 3.00 

4116 (200ns) 3.90 3.20 3.00 

2708 5.90 5.30 5.00 

2716 (5V) 9.90 9.30 9.00 

2732 (450ns) 24.90 23.90 22.90 

2732 (350ns) 26.90 25.90 24.90 



Our Very Special 
LIMITED OFFER 

10 64K Dynamic RAM's 

That's Right 10 (ten) HM4S64-3 (200ns) 

Dynamic Ram's for S1 60 

Sorry, First Coma . . . First Sorvad 



6502 SERIES 
P6502 S 640 

PB5D2.AiZM.HJj 7.SO 
P6S02BiSMw. 

rases 

P6S03A 

peso* 

PB504A 
PS5Q5 



13 60 
9 70 
10 70 

9.30 
10,70 

9 30 



P65D5A 

P6S06 

P65Q5A. 

P6S07 

PB507A. 

P9512 

P6512A 

P6513 

P6513A 

P6S14 

PB514A. 

PB-S1S 

P651&A. 

P652D 

PS520A 

P6521 

PS521A 

P55J2 

P6522A 

P6532 

P6532A 



10 70 
9.70 

10.70 
9.70 

to/>rj 

10. 70 

Si 660 

9.70 

10 70 
9.70 

10.70 
9.70 

10.70 
590 
6.40 
6.20 

e.eo 

6.40 
11.90 

7.90 
10 20 



aoeoA— aoesA 

onct Support fC» 

P8Q80A J500 

1000 
2 30 
4 56 
210 
3.10 
2 40 
5&0 
22.00 
6.00 
640 
13.00 
6.10 
11.90 
15.90 
390 
3.90 
3.90 
8,90 



PS0S5A 

PB212 

P82121 

P8216 

0224 PC 

P8226 

82 38 PC 

P8237 

923 B PC 

RB2.61 

P8253 

P8255A 

P9257 

PB279 

DP8303N 

DPS304 9N 

DP8307 N 

DP830BN 



zsooo 


RSZ32 


SERIES 


CONNECTORS 


ZB0010C 


S15000 




28002 DC 


140,00 


DB2SP m4l# 2.96 


23065 DC 


99.00 


DB25S Irmala 3 00 


ZS073PC 


25.20 


H000S 175 


2St04PC 
Zfl1:07PC 


490 
4.90 
4.90 
5 60 


SET 7 SO 


zeros pc 
za; 20 dc 


NMOS MICRO- 


28T21PC 


3.65 


PROCESSOR 


2B127DC 


I9 60 


MC69000L 1347.73 


2BI33PC 


2-50 


UC6B000L4 291 97 


281 36 PC 


B.20 


MC690O0L6 319 80 


Z8140PC 


3.00 


MC6943SP 1930 


28144 PC 


3.60 


MC6B705P3L 1 IT 72 


Z8M8PC 
Z81S4BPC 


3.00 
24.40 




NMQS EPROM 


Zfll55PC 


7.65 


MCMBS70BC3- 3738 


281 SB PC 


7B5 


UCMS87646 309 89 


28173PC 


2 ID 


MCMS8768C 309 89 



Universal Osc illoscope 
Probe 



oo 




£— $ 36 



thondor PORTABLE 
OSCILLOSCC 



SWITCHABLE XI and X 10 Attenuation Factor 

KEV ADDITIONAL FEATURES: • lOOMHi i.m.Mnii-, • M«»v 
duty 1ip * Elirak reiivian: wf condbdoF • SJtnder. flexible rablr 
. 6h, <*W*i length * Wide coTTtrrnisnl.cn range • Fin all Hopes 
* Ground prfeTi-ncIf can tw adlvaled ai tip ■ lnfltid» SFKUNG 
HOOK. IC. TIP. BNC ADAPTOR. INSULATING TIP and TRIMMER 
TOOL ACCESSORIES. 




StOnES DO N01 iTXE^T hah DKEm 



MAILORDER 

P.O. BOX 220SR CULVER CITY, CA 90230 



PHDNE ORDERS (213) 641-4064 



Mn^Ort* 413 00 AAi5?0fJ4T.irt4£T«r<*i|i4dfc^| MiElnC^rff 
tat MSA «ttivnri ntji. rcUi m burg. TO. -mfl« RIMI*. «v4. M< 
np*n«. djti Sari turn m TubrK. te p. uh Nil i.thiu). ta npH 
!wr f< rt] pur TIT *n U. Urto amq TV. hium It. ikfM IS j.li I. lull 




• 9C-10MHI 

• r DlaoomlCPJ 

SMALL SIZE 

no x5l ..2 i 

ULTFULIW 

POWER 

CONSUMPTION 
• AUTOMATIC CIRCUIT 
POWER DOWK FOR 
UNUSED SECTIONS 



Flasher 

LED 

K.-.l LED and 

FluharlCChlp 

in On t Package 

FBL-4403 

ONLV 

92* .. 



SYM-1 

$239.00 




KTM-2 cuTrrv 

Kybd rirrn t349 



MARK IV LED 
POWER LEVEL INDICATOR 



KIT £31.50 

• Display Ran ye -36c; E to+FJdB 

• Floating ar Gradual Output Indicating 

• Kit includes transistors, leds, cupaci- 
lurs. josillors, PC Board, and: silk 
screened metal front penal 



ANCRONA HAS MOTOROLA IC's 



BFRN V14S 

■FH1 3 41 

C.4J014 1 44 

CJL3»> 5 34 

CUQ7I 2 23 

UIOIQI 71 

MID201 1 03 

MBDBAl 1 57 

MCBUP ^ .'Li 

MC144P 3 20 

MCESSP 1 11 

HCH7F 3 20 

HCfCIP 1 II 

HCtTIf 2 04 

MC671P 7 05 

Mcua* 2 oi 

MCC14P B 10 

UC33QL 2 21 

MCU2L 221 

MC&1EL 2 44 

HCajflF 1 50 

MCS37P 1 U 

MCS34L Uf 

UCMSr 3 M 

HCS40P .50 

MCS44P i it 

MCS4»L J 17 

MC9S4P 2 14 
MCK7L 
WCBTP 
MCH2L 
MC9SBL 

MCI013P 50 

MC1302P> 3 72 



2 48 
I.H 

: 29 



-.1;-. i \Q?f 

MC1J10P 

MCl3S0JI,lP 

UC134BP 

UCISSOP 

MC . 15 1 r 

MC1352P 

htCIIIEP 

MCI 157 P 

MC1391P 

HC13I4P 

MCI 372 P 

MC3373P 

MC1311P 

MC14034P 

HCl«D3ftU 

MCT4UUthS 

MCT441L 

MtHMK 

MC 1404 1 7 

Mcii&aii 

HC140SP4 

HC1413P 

MC144CC0 

MC1437L 

MC1437P 

MC1439L 
UC143IP1 
MCI 4450 

MC i*45L 
■4C1449P1 
MC144tLli3$ 
MC145I41 

HC14IIIP1 



' II 

2.1D 

1.01 
110 

I H 

;oi 

G4I 
5 1! 
1 ** 
1 rn 

il 7 
* Zi 

15 2t 

: H 

4 75 

4 H 

4 «| 



MC145BP1 

MC1*5BP1S 

MC14HG 

MCI 451 n 

MCI 411 L 

MC14IBAL 

MCI 419 L 

MC1««9P 

MC1414L 

MCI 411 L 

MC>41«a 

MC1U4L 

MCT10BP 

MCHlDfP 

UCItlOP 

wc:-:b2l 

HC3302L 

MCItOlP 

F.1.C13D1-* 

HC332SP 

HC3140P 

MC»iCP 

MC.IJ7.Jm- 

HC3403P 

MC14D5P 

MCMI-Jl 

MC341IL 

MC3471PT 

MC343IL 

MCS44IAF 

MC14TUP 

MC347IP1 

MCJM3L 



.1 H 
51 4: 

1 Efl 
433 

I HU 
i: H 
3,1* 

ioj or 



MC401CP 

MC40^flP 

HC4044P 

MC4114L 

MC45MI.CP 

MCUHP 

MCBtitP 

MC101D4P 

MC1010IL 

HC10114L 

MClOllCP 

HC10133L 

MC10124L 

MC.CI175L 

MC10131P 

MC10137L 

MC10H3F 

M-dOiML 

MciOiaSL 

MCI 01 SAP 

MC1021IL 

M-C 1023 IP 

MCIJMOP 

MCT2041P 

MC14410P 

MCT4411P 

M-CT4412Vr 

MCt441SVP 

MC1445 7P 

MC144ESP 

HC144Q0FP 

mcuakvp 

MC144t>P 

'■■!.■.' • :.'•■'■■ 



■ 12 
ST9 
34P 

■ 7t 
1UI 

1 9 vi 



M jj 
MS 

II 7J 
ISO 
4 24 



VISIT A 5T0HE NEAR YOU TODAY ■ W* lloch l iMga ttltctitill of Tichnrcil Bnoki. Discrint Camp or hHi, Fntigriliri C.rcurti., Tul Eq Jipnial «ni Elfdnjnit Supplidt. 



ATLANTA 

3330 Piedmont Rd. N.E 

Atlanta, GA 30305 

[4041 261-7100 



CULVER CITY 

1 1080 Jefferson Blvd. 

Culver City, CA 90230 

(213) 390-3595 



HOUSTON 

2649 Richmond 

Houston. TX 77098 

{7 13] 529-3489 



PORTLAND 

1125 N.E. 82nd Ave. 

Portland, OR 97220 

(5031 254-5541 



SANTA ANA 

1 300 E. Edinger Ave. 

Santa Ana, CA 92705 

(714) 547-8424 



SUNNYVALE 

1054 E. El Camino Real 

Sunnyvale, CA 94087 

|408) 243-4121 



TUCSON 

451 8 E. Broadway 

Tucson, AZ 8571 1 

(602) 881-2348 



5 
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^QHE! 



CABLE TV 
CONVERTERS 

AND OTHER 
GOOD STUFF! 



SMASHING ALL SALES RECORDS - OUH NEW 
30 CHANNEL CABLE TV CONVERTER' 



■ 1 'ej><iMir>ODi.|.*jr ^ M M 



HOT NEW IMPORT! REMOTE CONTROL 
30 CHANNEL CABLE TV CONVERTER! 




VIDCOR 2000 CONVERTER ELIMINATES PROBLEMS 
WHEN TAPING FROM CABLE TV 

^% ^^QjF Hnlni.iyow VCH'sup. j . 

%Jfj7> SS^ZSS 1 ^ Vidco7> 

JP^R. ^*"W C ' QI EntfiMri ViUraJjpiw, KKrQ I 

■ ■ M ■:■' o-f r.if« poyjir. I r^p L 

ite *HVM«CL ^ — " — ■* 



UNUSUAL FACTORY SURPLUS 
MID BAND -SUPER BAND CABLE TV TUNER 



95 



■rtmaiht ho, jjjyajw: 



FACTORY SURPLUS UHF TUNERS 



A95 

VHP '■ ■ - 



BrjnU -Urt |Vfl<1VCl*J)*1 hnp'bl 

All iDl'ililnrjr IrJrrJi ler Uftai 

m,n f JI »Q|V hHI>|Tltt. £*** TV 



19 

NERS 



MINIATURE FM WIRELESS MICROPHONE 

.95 




QUARTER-MILE WIRELESS MICROPHONE | 
» RECEIVER SYSTEM 




95 



, _,. Fieri). FltCHa"; * rtlf 
M* « - Jn[P ; iprgpcnw VU rrwhH 
;» MfAHtJVAOH 



ETCO GENERAL PURPOSE TUBE TESTER 



29 

>PHONE I 



Mc. M3*TI44. 



49 95 



DUMPING! NOHELCO ENDLESS LOOP CASSETTES' 

4U t I m|Mi,Jiq m I ,rd .. j*. 

7 «* mi 

)n*-«-l* SHAH 
1 « ** t ft***. - Ha. XOttJKM, ^^^£§5^ 




IN STOCK- THE MURA 
CORDLESS TELEPHONE SYSTEMI 



<cmM §f 144 



88 



9 



SALE OF QUARTZ BATTERY 
OPE RATEO CLOCK MOVEMENTS 

TF Ji to* rtnififmii-pnqn 1 Vtj 

' «*» 'C~ Pill li-iM'Wd from 



10 AMP REGULATED 12VDC POWER SUPPLY 



13 1 iPe na load. I? Stifle kin 

IdkI [ji If h|,nd«ri dun V141-B 

l-ji.i # li;! D. 5SB' ! Ti'l LLp "(i 

IQOrtP.CP HiHHintH r»ner 



[jHVAJUj— «■ ifaML W fc^ M I ft K **« —■ ! &■ I 



#oe 



OUR LATEST 96 PAGE 
^ FASCINATING CATALOG 

-IW* Pirttd TV lb unqm 'IHP-1 

»feiro^< tttfLhri r-d uixnw 

M c few* ih* Hiroi 




hi.,,' ,o,,m ETCO ELECTRONIC! 

ORDER TODATf TO. NORTH COUNTRY SHOPPING CENTER 

^LATTUURGH. N.Y. 12401 
Civ, r*. Hi | h »nif r. pHm V-t* I iUnlMitiifl OK, I iorr, . rw CO D. i Add 1 5% 

1a. UP) i- Mjnf.li-.ij .F ■,(-... .-rljnif,:! 'i V SHE* lU-dilll idd 7 Illtl. III 
(Nriirf-EHiparllnqWirnTinfilid Ou> 5*ii(jntfni nrrirr dtid n*., r tlam. 
ON 1 51P5SUTW. 



ADVERTISING INDEX 

RADIO-ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 



Free Information Number 



Page 



1! 

28 
61 

8 

49 

37 

13 

45 

34 

46 



29 
33 
20 
10 



38 
18 

35 

22 

3 

39 

51,52 
7 
54 

40 

55 
14,15 

21 

14 

47 

4 

5 

62 

56 

64 

12 

27 



63 



110 
104 
..93 
..90 



58 
41 
59 
17 
36 
19 

26,30 

25 

53 

9 

6 

23 

57 
32 
31 



AMC Sales 

ATV Research 

Active Electronics. ........ ......... .... 

Advanced Electronics ,,.,.,. 

Advanced Eleclronics ...25,42, 74-75 

Advanced Computer Products 102-103 

Albia Electronics 80 

All Electronics ...... ..,.,..,,,.„.,.. , 96 

American Antenna Back Cover 

Ampower 85 

Ancrona Ill 

B & E Precision 13 

Bagnall Electronic*..-..,..- 91 

Karel Barta ]04 

Bearcat 2 

Bullet Electronics 100 

C1E, Cleveland Institute of Engineering . 18-21 

CFR, Associates 108 

Cambridge Learning 83 

Channellock 36 

Chancy Elect ronics...,..,..,,... 92 

Cascade Labs.,.,..., , . 112 

Communications Electronics 73 

Command Productions 92 

Cook's Institute 92 

Concord Electronics 100 

Jan Crystals 77 

Dage Scientific 104 

Digi— Key Corp. 97 

JW, Ecklin U0 

Edu Cal Publications ,. 82 

Electronics Book Club.. 27 

Electronic Technology Today 85 

Etco 110-112 

Fair Radios 112 

Fluke 7 

Fordham 26,77 

Formula International 98-99 

Global Specialties 37 

Global TV , 91 

Godbout 1 10 

Grantham College of Engineering 7S 

i I :il- 1 roni i 1 12 

Heath 17,39-41 

Information Unlimited 110 

International Components Corp. ...,.,,..,,.,.,,,. 88 

international Crystal Mfg. Co. 38 

Internationa] Electronics Unlimited 106 

JDR, Microderices 109 

Jaroeco Electronics 94-95 

Keystone Electronics 38 

MCM, Electronic Parts 104 

Magnavox... 43 

Meshna Inc. 108 

McGec Radio ....110 

Micro Ace............................... 101 

Micro Management 92 

Microtenna 104 

Midland Electronics 81 

NR1, Schools 8-11 

NTS, National Technical Schools 28-31 

Neuronics R&D Ltd 87 

Non-Linear Systems , 15 

Omega Sales. 24 

Paccom 78 

Panasonic 33 

Paia Electronics Inc. 90 

Philips ECG Ine 89 

Poly Paks 77. 108 

QuierroJe Company 38 

RCA 22-23, 32, 44 

Radio Shack 107 

Ramsey Electronics Inc 105 

HW, Sams 79 

Sabironics 1 

Shure Brothers................. Cover 3 



42 

43,60 

16 



112 
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Solid State Saks 96 

Sony Video 35 

Spacecoast Research 91 

Surplus Center 91 

Trio-Kenwood Communication*! Inc. 34 

Triplet! Cover 2 

Vaco 5 

Wersi 79 



Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 



New ITEMS . . . New BARGAINS! 

rprr upon request.' 

rntt Send today for FREE copy of 

NEW CATALOG WS-81. Address Oeot- RE 



FAIR RADIO SALES 

1016 E. EURf KA ■ Box S105 ■ LIMA, OHIO • 4SS02 



Electronic Design Lab CA-18 

Save money, lime, and uniiNe w^h ^ design lab! 

• 1 wo E X P300 bread b cards •SloptngmatalcabibBt 

• Variable square wave generator ,5Hz-20Ktiz 

• T.T.L.andC.M.O.S. outputs 

• Power supplies fixes 5V- '/? amp output variable dual irack- 
ing regulator 0-15V±, current ±200MA, all supplies 
sttorl circuit proof, noise and ripples less than 20M V 

■ Four togic level indicators • Four data switches 

• Excellent lor schools teaching electronics, students, 

riobrjyists, engineers and lecbnicians. For testing, proto- 
types, modifications, circuit ctianges, ideas, and lestiog 
I.C.'s. 
Write for a FREE brochure. Complete design lab S99.95, 
kit only S89.95. Sftigping and handling (U P.S )S5 00 
We will ship C.0.D 

CASCADE LABS, 1261 Sunny Shore Orwe 

Camano Island. Washington 9B?92 • (206) 221-7483 



ELECTRONIC KITS FROM HAL-TRONIX 

2304 MHZ DOKN CONVERTERS , TOHES IN ON 
CHANHELS 2 TO 7 ON YOUR OTO HOWE T.V. 
HAS FREQUENCY RANGE FROM 2000 MHZ TO 
2500 MHZ. EASY TO CONSTRUCT AND COMES 
COMPLETE ¥ITH ALL PARTS INCLUDING A 
DIE-CAST ALUM CASE AND COAX FITTINGS, 
REQUIRE A VARIABLE POWER SUPPLY AND 
ANTENNA (Antenna can be a dish type 
or coffee can type depending on the 
signal strength in your area. ) 

2304 HOD 2 (Basic / Pre-amp) $79.95 

2304 HOD 3 (Hi-Gain Pre-amp) $88.95 

POKER SUPPLY FOR EITHER MODEL ABOVE 

15 AVAILABLE COMES COMPLETE HITH ALL 
PARTS, CASE, TRANSFORMER, ANTENNA 
SWITCH AND CONNECTORS $29.95 

PREAMPLIFIERS 
HAL PA- 19 — 1.5mhzto I50mh2. 19dtj gain oper- 
ates on 8 to IB volts at lOma. Complete unit 
$895. 

HAL PA- 1.4— 3 mhz to 1.4 gfii 10 to 12 db gain 
operates on 8 to 18 volts at lOma. Complete unit 
$12.95. 
{The above units are ideal for receivers, counters, etc.) 

16 LINE Touch tone decoder kit with 

P,C BOARD AND PARTS $69.95 



i 



^rns 



2 LINE Touch tone decoder kit with 

,C, BOARD AND PARTS $39,95 

16 LINE Encoder kit, complete with 

CASE, PAD AND COMPONENTS ....$39,95 

12 LINE Encoder kit, complete 

CASE, PAD AND COMPONENTS 

MANY, MANY OTHER KITS AVAILABLE 

l*nd 1 i i »amp at l.A.lt. for Infer mat Ion and fl yn on «iw 
HAl- TKOMIX produeu. To 0*rj*» tjr pfwt. i Ji 3-2ft J. i 742 \ 



Hal-Tronix 

P.O, Box 1101 

SouihgaEe, Ml 4*195 



C* miti Vhxri AKflTCW M. [MUil AU fJJQUIlTLD 

iiirtiuiii-u WrM*tiuuiimApii»rflhi»MMCLU«AP&nx>i 

wirwrvaM, ■ i\«i i AL M M FQfc u^d^i^ i^ UMUKt OU&HS 



t. 
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feet: 

the 10 most common 
nuisances in RV can be cured, 
permanently, instantly. 

These 10 problem solvers in your toolbox are like 10 new tricks up your sleeve. Or 10 hours 
of saved time. Or money in the bank. They tailor the sound, match the lines, smooth out the 
peaks, fill in the valleys, make molehills out of troubleshooting mountains. Snap one in. Out 
go the hassles. Without soldering, or splicing, or internal equipment modifications: 



Problem: 



Solution: 



Input Overload 



A15A 



Microphone Attenuator prevents input overload. 

Ideal where very strong signals are applied to a microphone input. 



Phasing 



A15PR 



Phase Reverser reverses the phase of a balanced line without modifica- 
tion of equipment. 



Low-Frequency 
Noise 



a HCLJD High Pass Filter provides a low-frequency microphone cutoff to reduce 
M I Oil I unwanted low-frequency noises and proximity effect. 



High-Frequency 
Noise 



A15LP 



Low Pass Filter provides high-frequency cutoff to reduce objectionable 
high-frequency noises. 



Lack Of Presence A15PA Presence Adapter adds voice-range intelligibility and extra brilliance. 



Sibilance 



A15RS 



Response Shaper provides excellent sibilance filtering: flattens mi- 
crophone response. 



Line Level 
to Mic Input 



A15LA 



Line Input Adapter converts balanced low-impedance microphone input 
to line level input. 



Matching/ 
Bridging/Isolating 



A15BT 



Bridging Transformer, a balanced unit, matches balanced or unbalanced 
devices of different impedances 



Troubleshooting A15TG 



Tone Generator produces a continuous 700 Hz low-impedance mi- 
crophone level signal — extremely useful in setting-up and troubleshoot- 
ing lines. 

Helps check levels, connections, mixer inputs, and cables. Allows one 
man to do the work of two! 



Microphone 

Impedance 

Matching 



aqc onri Series Line Transformers make it possible to connect low-impedance 

A97 



lines to mid- and high-impedance inputs (or vice-versa). Completely re- 
versible. Solves problems of excessive high-frequency loss and objec- 
tionable hum. 



Shown Actual Size: 114mm (4V2 in.) long x 
19mm (% in,) diameter. 



1 




Send for the free Shure brochure, AL280F 



® 




h- ILJFR 



I® 



Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204, In Canada: A. C. Simmonds & Sons Limited 
Manufacturers of high fidelity components, microphones, sound systems and related circuitry. 
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In one year our K 4 Q antenna 

has become the largest selling 

CB antenna in the world! 

1. It's more 2. It's made 

expensive . . . better. . . 

<A"9l 50 

t^P ■( *flV S* suggested retail 

And when you 

pay more, 

you expect more! 









MORE PERFORMANCE 

The K40 is guaranteed to 
transmit further or receive 
clearer than any antenna it 
replaces. We know it will. 
We've tested it with 771 
CB'ers just like you for one 
year. 

MORE FLEXIBILITY: 

You can fit your K40 to any 
mounting surface. It will fit 
any vehicle you'll ever own! 
That includes choppers, dune 
buggies, gutters, mirror 
mounts, luggage racks, trunks, 
hatchbacks, through roofs, 
semis, pick ups and BV's. 

MORE QUALITY: 

ifs not imported. Its not 
made in Taiwan. Korea or 
Japan, Ifs American made in 
an American town. It's made 
with better materials that 
cost more and by profession- 
al people we pay more. And 
we designed it right 
herein the U.S.A. 

"Including option- 
al mounts at extra 
cost. 



...This 

Antenna 

is so 

DYNAMITE 

you receive 





3. It's proven best! 

...Here's what the leading CB 
publications said. 

CB TIMES: ". . . it's not often that a product bursts onto the mar- 
ket scene, dominates and improves CB'ing for everyone. American 
Antenna and the K40 are doing it — repeated tests showed the K40 
could out-perform the major competitive brands ." 
RADIO-ELECTRONICS: ' The results of our tests showed 
that, in three different positions of the monitoring receiver, the 
model K40 equaled or out- performed the competitive antenna. 
Apparently, American Antenna's advertising is not merely Madison 
Avenue showmanship." 

PERSONAL COMMUNICATIONS: ", - . an Impressive 
95% of the trials, the K40 out-performed the existing mobile anten- 
nas. We had to try one for ourselves. 

" . . in every case, the K40 either equaled or out-performed its 
competitor. 
"No ifs, ands, or buts! The K40 Antenna from American Antenna would have to 
be just about the best antenna around. 

CB MAOAZINE: "Introduced In October, 1 977, the K40 quickly became the 
top seller and in mid 1 978, became the number one selling antenna in the nation." 

...Here's what CB'ers all 
across the country said. 

ANTENNA SPECIALISTS: ". . . truck driver and CB'er for 
1 years . , . 50% further than my M41 'Big Momma'." 

— J.H. Cottalt 207MCFM. Baslmp. LA 

AVANTI: "I'm an electronic technician with a Second Class 
FCC license ... I was able to transmit 70% further and tune 
theSWR75% lower than my Avanti." 

— W.R Castro.. VftB. Motnvttartto D-6?, StUnas. Pu»rto Rico 

PAL* ". . . 20% better in transmission and 
reception than my 5/8 wave Pal Firestik." 

—John A Blum, Box 446, 2»*erw4pto, FA 

SHAKESPEARE: ". . . I've been a CB'er for 
three years and the K40 Is the best I've ever 
had. Better in reception and transmission than 
my Shakespeare." 

—H Sac/run, Jr.. 1 5 King Hot, Park FHdga. NJ 

HUSTLER: "Compared to my Hustler XBLT- 
4, the K40 can consistently transmit 40% 
further and the reception was better. The K40 is 
the perfect way to complete a CB system,' 

—Jtromm R Brawn. 7000 S, Undtr. Burbantt. 1L 




. . . Sold exclusively by 



AMERICAN ANTEN. 

ELGIN.IL 60120 

COPYRIGHT AMERICAN ANTENNA 1 979 PO W E R ' 

American K 40 Dealers throughout the U.S. & Canada, 
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